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FortificatioDS,  letter  of  Secretary  of  Treasury  relative  to  appropriations 
for  armament 

Fourth  of  July  claims.    {See  Claims.) 

Fox  and  Wisconsin  Rivers,  report  of  Attorney-General  on  awards  for 
damages  by  improvements  of 

Freedman's  Hospital,  D.  C,  estimate  for  repairing  water-tank  at 

l^ench  spoliation  claims,  estimate  of  appropriation  for  securing  evi- 
dence in , 

French  spoliation  claims,  report  of  Secretary  of  State  on , 
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Sabjects. 


G. 

Oalvf^toti  Harbor,  report  of  ODfi^-neers  od  improvemeDt  ot' 

Gold  aud  silver,  auuiial  report  of  Director  of  Mint  on  production  of 

Gondalfo,  CieHar,  report  of  Secretary  of  Treaanry  on  elaim  of 

Governor's  Inland,  N.  Y.,  letter  of  Secretary  of  Treasnry  relative  to  bea- 
fon  ligbt  on * 

Grand  Island,  Miss.,  estiuiate  for  ligbt-bouse  on 

Gray's  Harbor,  Wash.  Ter.,  letter  of  Secretary  of  Treasury  relative  to 
additional  appropriations  for  ligbt-bonse  at 

Great  Falls,     (^ee  Potomac  River.) 

Green  and  Barren  Navigation  Company,  letter  of  Secretary  of  War  rela- 
tive to  purchasing  franchises  of 

G  rosse  Islmd,  Mich. ,  letter  of  Secretary  of  Treasury  relative  to  establish- 
ing ran^e  lights  at 

Guyse,  George  W.,  message  of  President  vetoing  bill  (U.  R.  2f205)  to 
pension i 

H. 

Hall  of  Records,  letter  of  Secretary  of  Treasury  relative  to  erecting 

Hannibal,  Mo.,  letter  of  Secretary  of  Treasury  on  increasing  cost  of 
pnblio  building  at 

Hanson  Grant,  Florida,  report  of  Secretary  of  Interior  on : 

Harbaugh,  Sarah,  message  of  President  vetoing  bill  (H.  R.  6H95)  to  pen- 
sion   

Harden,  S.  W.,  message  of  President  vetoing  bill  (H.  R.  1406)  to  pension. 

Harrin|^n»  Edward  M.,  message  of  President  vetoing  bill  (H.  R.6648) 
to  pension 

Hawes,  Susan,  message  of  President  vetoing  bill  (H.  R.  7234)  to  pension. 

Hawley,  Giles  C,  message  of  President  vetoing  bill  (H.  R.  424)  to  pen- 
sion  : 

Hendricks,  Thomas  A.,  estimate  of  appropriation  for  engraved  portraits 
of 

Hennepin  Canal.    (See  Illinois  and  Mississippi  Canal.) 

Hcnsley,  £.  P.,  message  of  President  vetoing  bill  {B,  R.  1707)  to  pension. 

Hill,  Andrew  J.,  message  of  President  vetoing  bill  (H.  R.  1471)  to  in- 

,   crease  pension  of 

Hippie,  Henry,  message  of  President  vetoing  bill  (H.  R.  6897)  to  pension 

Holland,  report  of  Secretary  of  State  on  taxation  of  petroleum  by 

Hot  Springs,  Ark.,  estimate  of  appropriations  for  improvements  at 

letter  of  Secretary  of  War  relative  to  Army  and 

Navy  hospital  at 

Humboldt  Bay,  California,  report  of  Secretary  of  Treasury  relative  to 

removing  light-house  at 

Hunter,  John,  message  of  President  vetoing  bill  (H.  R.  1990)  to  pension 
Hunter,  Maria,  message  of  President  vetoing  bill  (H.  R.  7167)  for  relief 
of 

I. 

Illinois  aud  Mississippi  Canal,  report  of  engineers  on  surveys  of  routes 

for  

Tin  migration,  letter  of  Secretary  of  Treasury  relative  to  regulation  of. . 

Import  duties,  annual  report  on  refunds  of  ' 

annual  report  of  Secretary  of  Treasury  on  expenses  of 

collecting 

letter  of  Secretary  of  Treasury  relative  to  revision  of 
laws  regulating  prot'ests,  appeals,  and  suits  for  collec- 
tion at 

letter  of  Secretary  of  Treasury  relative  to  rexision  of 

report  of  Secretary  of  Treasury  on  questions  arising 

under  tariff  act  of  lt'a3 , 

report  of  Secretary  of  Treasury  relative  to  drawbacks  on 
coal 
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IX 


Sobjeot0. 


Indian  Bnreaa,  estimate  of  appropriatioo  for  clerical  force  in 

Indian  Commissionera,  annual  report 

Indian  depredation  elainjB,  report  of  Secretly  of  Interior  on 

Indians :  ^ 

census  of,  estimate  of  appropriations  for  taking 

Cheyenne,  message  of  r resident  relative  to  condition  of 

Cree,  cRtiinate  for  relief  of .. 

Crow,  Ictier  from  Secretary  of  Treasury  relative  to  appropria- 
tion for  allotment  of  lauds  to ^ 

Mackinac  Ai^ency.  estimate  for  compensation  of  agent  at 

Mescalero  lieservation,  letter  of  Secretary  of  Interior  relative 

to  j^aying  settlers  for  improvements  on 

Miami,  letter  of  Secretary  of  Interior  relative  to  relief  of 

letter  of  Secretary  of  Interior  relative  to  funds  of 

ITavajo  Reservation,  estimate  of  appropriation  for  artesian 

wells  on 

Bound  Valley  Agency,  estimate  of  appropriations  for 

Reservation,  report  of  Secretary  of  Interior  on 

allotting  lands  of 

Sioux,  estimate  to  pay  claims  of  Red  Cloud  and  Red  Leaf  bands 

of ' 

Indian  service,  report  of  expenses  and  disbursements  in 

Interior  Department,  annual  report  of  contingent  expenditures  of 

estimate  for  constructing  east  wing  of  building  of 

Internal  Revenue,  Annual  Report  of  Commissioner  of 

letter  of  Secretary  of  Treasury  relative  to  paying 

drawbacks  on  stills  exported 

taxes,  letter  of  Secretary  of  Treasury  relative  to  li- 
cense-tax on  reta  1 1  liquor-dealers 

collectors,  relative  to  repealing  commissions  to 

letter  of  Secretary  of  Treasury  relative  lo 

commissions  fo 

lawH,  Iftf  cr  of  {Secretary  of  Treasury  relative  to  pen- 
alties for  having  in  possession  used  liquor-stamps.. 
Internal iunal  copyright.    (5«e  Copyright.) 

Iron  nnd  steel  tests,  estimate  of  appropriations  for 

InvJD,  John  T.,  message  of  President  vetoing  bill  (H.  R.  3640)  to  pen- 
siiiu 


89 
109 
125 


Vol. 


J. 

J^ieoby,  Margaret  A.,  message  of  President  vetoing  bill  (H.  R.  5021)  to 
pension 

Jeifcrsonvillc,  Indiana,  estimate  of  ax»propriation  to  purchase  land  at.. 
Joseph  Richards,  letter  of  Secretary  of  Interior  relative  to  accounts  of.. 
Jarors.     (See  Courts  of  United  States.) 

K. 

Kansas  City,  Fort  Scott  and  Gulf  Railn>ad,  message    of  President  re- 
turning bill  (H.  R.  6391)  granting  right  of  way  to  *. .^ 

Karstetter,  Mary,  message  of  President  vetoing  bill  (H.  R.  20^3)  to  pen- 


sion 


Kinnry,  Ann,  message  of  President  vetoing  bill  (H.  R.  53H9)  to  pension. 
jKyier,  H.  L,,  message  of  President  vetoing  bill  (H.  R.  1818)  to  pension. 

L. 

La  Abra  Mining  Company,  report  of  Secret  ar;,  of  State  on  claim  of 

Lancaster,  R.D.,  letter  of  Secretary  of  Tn  usury  relative  to  char;;cs 

against 

1^.1  ven  worth  Military  Prison,  letter  «i  J^iicretaiy  of  Wm  relative  to  ap- 

plicAtion  of  appropriations  for : 

I^-efe,  F.  J.,  message  of  President  vetoing  bill  (If.  T?.  3624>  to  pension  .. . 
Legar^,  Jean  Louis,  letter  of  Secretary  of  State  rela  ivo  to  claim  of 
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Subjects. 


Lehman,  L.,  report  of  Secretary  of  Treaenry  on  reappraisement  of  glass- 
ware imported  by 

Lietter-carriers.    ( See  Postal  Service. ) 

Lights,  letter  of  Secretary  of  Treasury  relative  to  appropriation  for 

depot  for  fonrteenth  light-house  district 

Grand  Island,  Miss.,  estimate  for  light-house  on 

Gray's  Harbor.  Washington,  letter  of  Secretary  of  Treasury  rel- 
ative to  additional  appropriation  for  light-house  at 

Governor's  Island,  N§w  York,  letter  of  Secretary  of  Treasury 

relative  to  beacon-light  ou^ 

GroBse  Island,  Michigan,  letter  of  Secretary  of  Treasury  relative 

to  establishing  range-lights  at 

li^ht -houses,  estimate  of  appropriations  for  repair  of 

Peusacola,  Fla.,  letter  of  Secretary  of  Treasury  relative  to  ad- 
ditional, at 

Two  Harbors,  Miuu..  estimate  for  light  station  at 

Liquor  dealers.     (See  Alcoholic  liquor  traffic.) 

Loomis,  AretusF.,  message  of  President  vetoing  bill  (H.  R.  7018)  to  pen- 
sion  

Lord  Nelson  (schooner^,  letter  of  Secretary  of  State  on  claim  of ^ 

Luce,  Elizabeth,  message  of  President* vetoing  bill  (H.  B.  5997)  to  pen- 
sion  , 

M. 

McCarty,  Catharine,  message  of  President  vetoing  bill  (H.  B.  5603)  to 

pension 

Mcllwain,  Martha,  message  of  President  vetoing  bill  (H.  B.  7162)  to  pen- 
sion  ^ ." 

McKay,  Elizabeth,  message  of  President  vetoing  bill  (H.  B.  4782)  to  pen- 
sion  

Mackinac  Agency.    (See  Indians.) 

Mare  Island  navy -yard,  estimate  of  appropriations  for  quarters  and  bar- 
racks at 

Marine  Corps,  additional  estimate  of  appropriations  for 

Marine  Hospital  Service,  letticr  of  Secretary  of  Treasury  relative  to  an 

additional  surgeon-general  in 

estimate  of  appropriation  for  repair  of  hos- 
pitals  

Medical  examiners.    (See  Pension  Office.) 
Merchant  marine.    (See  Commerce  and  navigation.) 
Moscalero  Beservation.    (See  Indians.^ 

Mexican  awards,  report  ot  Secretary  or  State  on  claims  of  La  Abra  Min- 
ing Company  and  B.  Weil  under .' 

Miami.     (^See  Indians.) 

Military  Academy,  estimate  of  appropriations  for 

letter  of  Secretary  of  War  relative  to  appropriation 

for 

Milk  sugar,  letter  of  Secretary  of  State  on  manufacture  in  Switzerland  of. 
Miller,  Mary  Ann,  message  of  President  vetoing  bill  (H.  B.  1816)  to  pen- 
sion   i 

Miller,  Samuel,  message  of  President  vetoing  bill  (H.B.  7401)  to  pension. 
Mint,  annual  report  of  Director  of  Mint  on  production  of  precious  metals. 

estimate  of  appropriation  for  boilers  at  Philadelphia  mint 

letter  of  Secretary  of  Treasury  relative  to  appcopriation  for 

letter  of  Secretary  of  Treasury  relative  to  salaries  of  officers  of. .. 
letter  of  Secretary  of  Treasury  relative  to  appropriation  for  mint 

Carson  City,  Nev 

Mississippi  Biver,  letter  of  Secretary  of  War  relative  to  regulations  for 

passage  of  vessels  through,  South  Pass  of 

letter  of  Secretarj'  of  War  relative  to  appropriations 

for  con  iuuing  examinations  of  South  Pass  of 

Mississippi  Biver  Commission,  supplemental  report  of  . ; 

Missouri  Biver  CommiRsiou,  report  of 

Monroe,  J.  D.,  message  of  President  vetoing  bill  (H.  B.  4051^  to  pension. 
Montana,  estimate  of  appropriations  for  legislative  expenses  of 
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XI 


Sabjecta. 


Mooreheaci,  Abner,  ine6sap;e  of  Presidont  vetoing  bill  (H.  R.3304)  topen- 
feion , 

MiUikiDgam  River,  report  of  eugiDeers  on  survey  of 

Mntnal  Lift;  Insiiranrn  Company,  N.  Y.,  letter  of  Secretary  of  Treauory 
relative  to  chiini  of 

N. 

Katienal  Museum,  eatim.'ito  of  appropriatioDS  for  ....» 

Kavajo  Reservation.      (See  Indians.) 

Navy,  list  of  retired  officers 

vessels,  estimate  of  nppropriatiou  i'or  armament  of  new  cruisers., 
report  of  Secretary  of  Navy  relative  to  progress  on  steel  cruisers.. 

Navy  Department,  annual  report  of  contingent  expenses  of 

annual  report  of  employ^  in 

estimate  to  pay  carpenters  at 

estimate  for  pay  of  draftsmen  in  Bureau  of  Steam- 

Engineering 

estimate  of  deficiency  appropriation  for  Bureau  of 

Ordnance 

NaVy-yard,  Mare  Island,  estimate  of  appropriations  for  quarters  and 

barracks  at 

Neptune  Island,  New  York,  estimate  of  appropriation  to  purchase  land 

at - 

N>vil,  William  H.,  message  of  President  vetoing  bill  (H.  R.  3623)  to 

I>en.*4ion 

'  New  Mt'xico,  letter  of  Secretary  of  Interior  relative  to  a4jasting  private 

lan<l  claims  in 

New  Orleans,  La.,  estimate  of  appropriation  for  repairs  of  mint  build- 
ing at - 

^  report  of  Secretary  of  Treasury  on  moneys  and  funds 

t  seized  by  military  authorities  at 

New  York  City,  report  of  Secretary  of  War  on  purchase  of  Produce  Ex- 
change in 

estimate  of  appropriation  for  an  assistant  collector  at., 
letter  of  Secretary  of  Treasury  relative  to  additional 

accommodations  for  appraiser's  store  at 

estimate  of  appropriation  for  repairing  barge  office  at . . 
letter  of  Secretary  of  Treasury  relative  to  sale  of  old 

post-office  in 

estimates  of  appropriation  for  sub-treasury  at 

Norfolk  navy-yard,  report  of  Secretary  of  Navy  on  affairs  at '., 

Norman,  Mary,  message  of  President  vetoing  bill  (H.  R.  6192)  to  pensiou. 

.0. 

Olcott  Harl>or,  New  York,  estimate  for  repairs  at 

Oleomargarine,  message  of  President  relative  to  bill  to  define  butter 

and  to  tax 

Orpgou,  report  of  Secretary  of  Interior  on  wagon-road  laud  erants  in.. 
Oanaloska  (schooner),  report  of  Secretary  of  State  on  case  of 

P. 

Pacific  Railroads,  letter  of  Secretary  of  Interior  on  contrasts  of. 

report  of  Secretary  of  Treasury  on  sinking  fund  for.. . 

Painter,  Francis  J.,  report  of  Secretary  of  Navy  on  retirement  of 

Park«,  better  of  Secretary  of  War  relating  to  regiilations  for,  in  District 

of  Columbia 

Pa.sc:igou1a  River,  Florida,  report  of  engineers  on  survey  of . . ! 

Passenjjer  act,  letter  of  Secretary  of  Treasury  relative  to 

Paul,  Jo5iepb,  esitiniate  of  appropriation  to  pay 

P«*iiii:icola.  Fla.,  letter  of  Secretary  of  Treswury  relative  to  additional 

li;:ht«  at  ... , - 

Pension   Board  of  Appeals,  letter  of  Secretary  of  Interior  relative  to 
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Subject. 


PeBBion  Bureau,  estimate  for  additioDftl  floor  in  building  of 

Pension  Office,  letter  of  Secretary  of  Interior  relative  to  medical  ex- 
aminers in - 

Pension  Office  building,  estimate  of  appropriation  for  completing 

estimate  of  appropriation  for  completing 

Pensions,  estimates  of  additional  appropriations  for 

additional  estimates  for  appropriations  for  ...I 

Petroleum,  report  of  Secretary  of  State  on  taxation  by  Holland  of 

Pbiladelpbia,  letter  of  Secretary  of  Treasury  relative  to  additional 

watcbmen  at  silver  vaults  in 

Pointi«,  Abraham,  message  of  President  vetoing  bill  (H.  R.  8556)  to  pen- 
sion  

Pork,  report  of  Secretary  of  State  relative  to  restrictions  on  American.. 
Postal  service,  annual  report  of  Postmaster-General  on  proposals  for 

mail  contracts 

annual  report  of  Postmaster- General  on  mail  contracts. . 
letter  of  Postmaster-General  relative  to  pay  of  railway 

postal  clerks 

letter  of  Postmaster- General  relative  to  application  of 

eigbt-bour  law  to  letter-carriers 

Postmaster-General : 
Communications  from — 

Mail  contracts,  annual  report  on  proposals  for 

annual  report  on 

Postal  service,  relative  to  pay  of  railway  postal  clerks 

relative  to  application  of  eight- hour  law  to  letter- 
carriers  

Postmasters,  report  on  disallowed  stationery  accounts  of 

Post-Office  Department,  report  of  unsettled  accounts  in 

Substitutes,  relative  to  employment  o£ 

Trust  funds,  report  on ■ , 

Postmasters,  report  of  Postmaster-General  on  disallowed,  stationery  ac- 
counts of : 

Post-Office  Department,  report  of  Postmaster-Goneral  on  unsettled  ac- 
counts in , 

Potomac  River,  report  of  Secretary  of  War  on  iishways  at  Great  Falls. 

Pon^hkcepsie,  N.  Y.,  estimate  for  approaches  to  public  building  at 

Precious  metals.    (See  Gold  and  Silver.) 
President  of  the  United  States: 
Annual  message,  with  accompanying  documents — 

Foreign  Relations,  part  1 

Report  of  Secretary  of  War,  4  volumes,  part  2 

Report  of  Secretary  of  Navy,  2  volumes,  part  3 

Report  of  Postmaster-General,  part  4 

Report  of  Secretary  of  Interior,  5  volumes,  part  .5 

Communications  from — 

American  vessels,  transmitting  report  on  seizure  in  British  waters 

Bartholdi  statue  of  Liberty,  relative  to  inaugurating 

Chinese  immigration,  relative  to 

Civil  Service  Commission,  transmitting  annual  report  of 

Clarksburg,  W.  Va.,  relative  to  appropriation  for  public  building 

at 

Consular  reports,  transmitting 

Crooks,  James,  transmitting  report  on  claim  of 

Crow  Indians,  transmitting  a  report  relative  to 

Cutting,  A.  K.,  relative  to  arrest  in  Mexico  of 

Foreign  mercantile  marine,  transmitting  report  on 

Holland,  transmitting  report  on  taxation  of  petroleum  by 

Indiau  Commissioner,  transmitting  annual  report  of 

International  copyright,  transmitting  diplomatic  correspondence 

relative  to 

Kansas  City,  Fort  Scott  and  Gulf  Railroad,  returning  bill  for 

Mexican  awards,  transmitting  report  on  claims  of  La  Abra  Mining 

Company  and  B.  Weil  under 

Miami  Indiaus,  transmitting  report  relative  to  relief  of 


No. 


VoL 


256 

:w 

164 

31 

96 

30 

96 

30 

102 

31 

162 

31 

254 

:w 

169 

31 

373 

35 

Ittl 

33 

9 

22 

20 

20 

110 

30 

71 

30 

9 

22 

20 

20 

110 

30 

71 

30 

245 

33 

97 

30 

145 

31 

330 

35 

245 

33 

97 

30 

272 

33 

42 

25 

1 

1 

1 

2-8 

1 

9 

1 

10 

1 

11-15 

5  217 
)221 

33 

33 

232 

33 

102 

30 

140 

31 

* 

366 

35 

253 

34 

161 

31 

53 

30 

371 

35 

172 

31 

179 

33 

109 

30 

a->4 

35 

33 

274 

33 

57 

30 

INDn  TO  HOtJSfi  EXfiCUTlVl  DOCUMBMCS. 


xm 


Sabject. 


President  of  the  IJDited  States— Oontinned. 
CommumcatioDs  from— Conttnned. 
l^tilk-flogar,  transmitting  report  on  manufacture  in  Switzerland  of.. 

Northern  Cheyenne  Indians,  relative  to  condition  of 

Oleomargarine,  relative  to  bill  to  tax  manufacture  of 

Ounalas&a  (schooner),  transmitting  report  on  case  of .'. . 

Pacific  railroads,  transmitting  report  on  contracts  of .  1' 

Petroleum,  transmitting  report  on  taxation  by  Holland  of 

Pork^  transmitting  report  on  foreign  restrictions  on  importation  of. 
Bound  Valley  Beserration,  transmitting  report  on  allotting  lands  of. 
SantoSy  Julio  B.,  transmitting  report  on  imprisonment  in  Ecuador 
of 


Shipping  fees,  relative  to  bill  H.  B.  4838,  to  abolish  certain 

South  American  Commission,  transmitting  report  of , 

Substitutes,  transmitting  report  on  employment  in  Exeeutive  De- 
partments of 

TonnM^e  duties,  transmitting  diplomatic  correspondence  relative  to. 

Trust  ninds,  transmitting  report  of  Secretary  of  State  on 

Veto— 

[H.  B.  1471)  to  increase  pension  to  Andrew  J.  Hill 

H.  B.  3019)  to  increase  pension  to  Abigail  Smith 

[H.  B.  2145)  for  relief  of  BebeocaEldridge 

;  H.  B.  1582)  for  relief  of  Eleanor  C.  Bangham 

[H.  B.  1406)  to  pension  S.  W.  Harden 

[H.B.5997)  to  pension  Elizabeth  Luce 

'H.B.  1990)  to  pension  JohnHunter 

;H.  B.  3624)  to  pension  F.J.  Leese 

[H.B.6897)  to  pension  Henry  Hippie 

:  H.B.  6136)  to  pension  J.  W.Fanis 

[H.B.4058)  to  pension  J.  D.  Monroe 

;H.B.  3826)  to  pension  John  Taylor 

;H.B.  4002)  to  pension  C.W.  Tiller 

[H.B.  1007)  to  pension  E.  P.  Hensley* 

;H.B.6718)  to  pension  William  H.  Starr 

[H.B. 7106)  to  pension  Andrew  J.  Wilson 

'H.B.6372)  to  pension  Charles  A.  Chase ■ 

[H.  B.6774)  to  pension  Bruno  Schnltz 

[H.  B.  576)  for  relief  of  Louisa  C.  Beezeley 

;H.B.7703)  to  pension  Anna  A.  Pzobert 

H.B.  6257)  for  relief  of  Julia  Connelly 

'H.B.424)  to  pension  Giles  C.  Hawley 

H.B.7257)  to  pension  James  H.  Darlinz 

[H.  B.  7614  S  to  increase  pension  to  Hezekii^  Tillman 

[H.B. 7109)  to  pension  Joseph  Tuttle...i 

[H.B.  1816)  to  pension  Mary  Ann  Miller 

[H.  B.3205)  to  pension  George  W.  Guyse 

[H.  B.6117)  to  pension  James  D.  Cotton 

[H.  B.  5995)  to  pension  David  T.  Elderkin 

[H.B. 7222)  to  pension Sallie  West 

[H.B. 7073)  to  pension  Mary  8.  Woodson 

[H.B.  6895)  to  pension  Sarah  Harbaugh 

H.B. 7401)  to  pension  Samuel  Miller 

[H.  B.  7931)  to  increase  pension  of  Clark  Boon 

'H.B.  7162)  to  pension  Martha  Mcllwain 

H.B.  7298)  for  the  relief  of  Cliarles  Schuler *... 

[H.B.6688)  for  relief  of  WiUiam  Bishop 

[H.B. 7979)  to  pension  Jackson  Stewart 

^H.  B.7436)  to  pension  Mary  Anderson 

[H.B. 6752)  to  pension  Alice  E.  Travers 

[H.B. 6266)  to  pension  PhiUp  Arner 

^H.B.  619*2)  to  pension  Mary  Norman 

[H.[B.6170)  to  pension  Mary  A.  Van  Etten 

[H.  B.  7167)  for  relief  of  Maria  Hnnter ^ 

[H.B. 472)  to  pension  William  Hoone 

[H.  B.  7018)  to  pension  Aretus  F.  Loomis 

;U.B.  1818)  to  pension  H.  L.  Kyler 
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INDEX  TO  HOUSE  EXECUTIVE  DOCUMEKTS. 


Subjects. 


President  of  tbe  United  States — Continoed. 
Commuuications  from — Continued. 
Veto— Continued. 

Bill  (H.R..^>603)  to  pension  Catharine  McCartv 

Bill  (H.  R.  C648)  to  pension  Edward  M.  Harrington 

Bill  (U.R.r>.;94)  to  pension  Sally  A.  Bradley 

Bill  ( H.  R.  :Mi4U)  to  pensiou  James  T.  Irwin 

Bill  (H.  R.  4426)  to  pension  Fannie  E.  Evans 

Bill  (  H.  R.  r)rjr»0)  to  erect  public  building  at  Dulntb,  Minn . . 

Bill  (H.  R.  i:043)  to  peuHiou  Ma*  y  Karstetter 

Bill  (H.  R.  r»30())  to  pension  Roxana  V.  Rowley 

Bill  (H.  R.  4797 )  to  pension  Robert  H.  SUploton 

Bill  (H.  R.  .00^*1)  to  pension  Margaret  A.  Jacoby 

Bill  (H.  R.  r>414)  to  pension  Maria  Cunuingbam , 

Bill  ( H.  R.  3304)  to  pension  Abner  Moorebead 

Bill  (H.R.47e2)  to  pensiou  ElizsiUeth  McKay 

Bill  (H.R.3043)  to  piuision  Lewis  W.  Scanland 

Bill  (H/R.36.3)  to  pension  William  H.  Nevil 

Bill  (H.  R.  2971)  to  pensiou  Francis  Deming 

Bill  I H.  R.  4642)  to  pensiou  Jam*  s  Carroll 

Bill  ( H.  R.  1059)  to  jiension  Jacob  Romiser 

Bill  ( II.  R.  loO.'))  to  pension  William  Dennody , 

BilKH.R.  524)  to  pension  D.H.Ross 

Bill  (H.  R.  5546)  to  erect  public  building  at  Ashoville,  N.  C 

Bill  (H.R.  1391)  to  erect  public  building  at  Springfield,  Mo 

Bill  (H.  R.  3tj^3)  to  pensiou  Jenuette  Dow 

Bill  (H.  R.  9106)  to  pension  Racbel  Barnes 

Bill  (H.  R.  8:i36)  to  increase  pension  of  Duncan  Forbes 

Bill  (H.  R.  8556)  to  pension  Abraham  Points 

Bill  ( H.  R.  72M)  to  pension  Susan  Hawes , 

Bill  (H.  R.  5389)  to  pension  Ann  Kinney 

Bill  (H.  R.  3551)  to  pension  G.  W.  Cutler 

Bill  (H.  R.  1584)  for  the  relief  of  A.  C.  Richardson 

Private  land  claims: 


Florida :  Report  of  Secretary  of  Interior  on  Hanson  erant 


New  Mexico,  estimate  of  appropriations  for  survey 
Report  of  Secretary  of  Interior  on  San  Tomas  deVtnrbide  claim . 

Letter  of  Secretary  of  Interior  relative  to  adjustment  of 

Probert,  Anna  A.,  message  of  President  vetoing  bill  (H.  R.  /703)  to 

pension 

Produce  Exchange,  New  York  City,  report  of  Secretary  of  War  on  pur- 
chase of 

Public  buidings,  estimate  of  appropriations  for  repairs  of 

for  heating  apparatus  in 
certain 


for  repair  of 


Public  documents,  annual  report  on  distribution  of 

Public  lands,  suspended  entries,  annual  list  of 

Public  printing,  estimate  of  deficiency  appropriation  for 

V 

Qaartermaster's  Department,  estimates  of  appropriations  for 

R. 


Receipts  and  expenditures,  annual  report  of,  1882 

18^^5 

1883 

Receipts  and  expenditures  and  public  debt,  report  on,  to  1885 

Records.     (See  Hall  of  Records.) 
Register's  OflB ce.    ( See  Treasury  Department. ) 

Bichardson,  A.  C.  message  of  President  vetoing  bill  (H.  R.  1584)  for  le- 
Uefof 
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XV 


Subjects. 


RiTere  and  harbors,  letter  of  Secretary  of  War  relative  to  appropria- 
tions  

Rochester,  N.  T.,  letter  of  Secretary  of  Treasury  relative  to  appropria- 
tion for  public  building  at 

Romiser,  Joseph,  message  of  President  vetoing  bill  (H.  R.  1059)  to  i>en- 
•ton 

Roi>^,  D.  M.,  message  of  President  vetoing  bill  (H.  R.  524)  to  pension. .. 

Roond  Vnllcy  Reservation.    (See  Indians.) 

Rowley,  Roxana  V.,  message  of  President  vetoing  bill  (H.  R.  5306)  to 
pension 


S. 

Saco  River,  Me.,  report  of  engineers  on  survey  of 

ftaiut  Mary's  Falls  Canal,  letter  of  Secretary  of  War  relative  to  im- 
proving  -- 

Santa  F^N.  Mex.,  letter  of  Secretary  of  Interior  relative  to  repairing 
adobe  palace  at    

Bautee  River,  S.  C,  report  of  engineers  on  improvement  at 

Santos,  Jnlio  R.,  report  of  Secretary  of  State  of  imprisonment  in  Ecua- 
dor of 


Saugatuck  River,  report  of  engineers  on  survey  of 

Scanland,  Lewis  W.,  message  of  President  vetoing  bill  (H.  R.  3043)  to 
pension 

Scbnler,  Charles,  message  of  President  vetoing  bill  (H.  R.  7298)  for  re- 
lief of 


Scholtz,  Bruno,  message  of  President  vetoing  bill  (H.  R'.  6774)  to  pen- 
sion   

Seamen,  estimate  of  appropriation  for  shipping  and  discharging  sea- 
men at  Liverpool ; ^ 

Secretary  of  Interior: 
Communications  from — 
Denver  and  New  Orleans  Railroad,  relative  to   discriminations 

against 

Hanson,  John  H.,  relative  to  land  survey  of. 

Indian  depredation  claims,  report  on 

Interior  Department,  annual  report  on  contingent  expenditures  of. 

Joseph,  Richard,  relative  to  accounts  of 

Medical  examiners  in  Pension  Office,  relative  to 

Mescalero  Reservation,  relative  to  paying  settlers  for  impovements. . 

Miami  Indians,  relative  to  relief  of 

relative  to  funds  of 

Northern  Cheyenne  Indians,  relative  to  condition  of 

Oregon  wagon-road  grants,  relative  to 

Pacific  Railroads,  relative  to  contracts  of 

Pension  board  of  appeals,  relative  to  salaries  of 

Private  land  claims,  report  on  Santa  Tomas  de  Yturbide  claim,  New 

Mexico 

Public  docnments,  annual  report  on  distribution  of 

Round  Valley  Reservation,  on  allotting  lands  of 

Banta  F6,  N.  Mex.,  relative  to  repairing  adobe  palace  at 

Suspended  entries  of  public  lands,  annual  report  on 

Trust  funds,  statement  of ^ 

Secretary  of  Navy : 
Communications  from — 

Navy  Department,  annual  report  of  contingent  expenditures  of 

on  employ^  in 

relative  to  employment  of  substitutes  in 

Norfolk  navy-yard,  relative  to 

Painter,  F.  J.,  relative  to  retirement  of 

Retired  officers,  list  of 

Trust  funds,  report  on 

Vessels,  relative  to  progress  on  steel  cruisers 

Washington  navy-yard,  relative  to  ordnance  shops  in 
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Subjects. 


Socretoxy  of  State: 
CommnnicatioDB  from'-;- 

Bordeaax  InterDational  Cougreas,  relative  to 

Compaguie  G<^Q6rale  Transatlantique,  relative  to  claim  of 

CoDHular  report($,  trauBmitting 

Crooks,  Jaiues,  relative  to  claim  of 

Cutting.  A.  K.,  relative  to  arrest  in  Mexico  of 

Department  of  State,  annual  leport  on  expenditares  of 

Foreign  mercantile  marine,  report  on 

FrencL  spoliation  claims,  report  of  Mr.  Tnck  on 

Holland,  on  taxation  of  petroleum  by 

International  copyright,  diplomatic  correspondence  relative  to  .... 

Mexican  awards,  relative  to  claims  of  La  Abra  Mining  Company 
and  B.  Weil  under 

Milk  sugar,  on  manufacture  in  Switzerland  of 

OnnalajEika  (scbooner),  relative  to  case  of 

Petroleum,  relative  to  taxation  by  Holland  of 

Pork,  on  foreign  restrictions  on  importation  of 

•Siintos,  .Julio  R.,  relative  to  imprisonment  in  Ecuador  of 

Sitting  Bull, relative  to  claim  of  J.L.  Lagard  in  procuring  surren- 
der of 

State  Department,  annual  report  on  clerks  in 

Substitutes,  relative  to  employment  in  Executive  Departments  of  .. 

Tonnage  duties,  diplomatic  correspondence  relative  to 

Trust  fnnds:  reporton.... 

Secretary  of  Treasury : 
Communications  from — 

Annual  report 

Alaska,  relative  to  accounts  of  secretary  of 

Andrews,  C.  C:  relative  to  reimbursement  of 

Appropriations,  supplemental  estimates  for 

estimates  for  building  at  Fort  Leavenworth,  and 
purchase  of  land  at  Jeffersonville  and  Neptune 

Island 

estimates  for  ensuing  fiscal  year 

Attorneys-General,  relative  to  vouchers  for  cost  of  portraits  of 

Balances,  report  of  balances  due  to  and  from  United  States 

Bartholdi  statue  of  Liberty,  estimate  of  appropriatiou  for  iuau- 
gurating 

Beard,  W.  H.,  estiumte  to  pay  claim  of 

Boise  City  penitentiary,  relative  to  enlarging 

Bon  aver  is,  Paul,  estimato  of  appropriation  to  pay -. 

Boston  Hub-troavSury,  relative  to  payment  of  silver  dollars  at 

Brooklyn,  N.  Y.,  relative  to  increasing  cost  of  public  building  at. .. 

Bureau  of  Engraving  and  Printing,  relative  to  improving  building 
at *. 1 


Bureau  of  Labor,  estimates  of  appropriation  for 

Cadwnllader.  J.  F.,  relative  to  amount  of 

Capn  Orford  light,  estimate  of  appropriation  for 

Capitol  gronndM,  relative  to  appropriation  for  improving 

Carson  City  niinr,  relative  to  appropriation  for -. 

Census,  estimate  of  appropriation  for 

Census  of  Indians,  estimate  of  appropriatious  for  taking 

Central  Pa<nlic  Rail roiid, .estimates  of  appropriation  to  pay  trans- 
portation claims  of  1865 

Central  Pacific  Railroad,  estimates  to  pay  mail  service 

Charges  d'afiai^s,  estimate  of  deficiencv  appropriation  for  salaries 
of .\ 


Claims,  list  of  claims  allowed  for  which  no  appropriations  made. .. 

list  of  claims  allowed  under  exhausted  appropriations 

estimate  of  appropriation  for  defending  suits  against  United 

States  for 

list  of,  allowed 

list  of  claims  allowed  by  Court  of  Claims 

allowed 
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Sabjects. 


Secretary  of  Treaanry — Continaed. 
Coinmanications  from — 

Coal,  relative  to  drawbacks  on 

Coast  snrvey,  annnal  report  of  exponditares 

annual  report 

Collectors  of  castoms,  relative  to  suits  against 

Commissioners,  additional  estimates  of  appropriations  for 

Consuls,  estimate  of  appropriations  for  salaries  of  alien 

Corwin,  report  of  ornise ,.... 

Court  of  Claims,  estimate  of  appropriations  for  judgments  of . . .  ^ . . , 

Cree  Indians,  estimate  for  relief  of 

Crow  Indians,  relative  to  apfiropriation  for  allotment  of  lands  to.. . 

Customs  cases,  annnal  report  of  awards  to  i  nformers  in 

relative  to  revision  of  laws  regulating 

districts,  relative  to  non-paying 

officers,  annual  report  on  emoluments  o^ 

Department  of  Justice,  estimate  for  fitting  up  bnilding  for 

Deputy  Comptroller  or  Currency,  relative  to  salary  or. 

Direct  tax  ox  1861,  relative  to 

District  of  Colombia,  estimate  of  appropriation  for  education  of  fee- 
ble-minded children  in. 

estimates  of  appropriations  for  schools  in..., 
estimate  of  appropriation  for  public-school 

buildings 

Fort  Douglas,  estimate  to  enlarge 

Fort  Hamuton,  estimate  of  appropriation  for  purchase  of  ground  at 

Fort  Niagara,  estimate  of  appropriation  for  protecting  site  of 

Fortifications,  relative  to  appropriation  for  armament  of 

Freedmen's  Hospital,  estimate  of  appropriation  for  repairs  at 

French  spoliation  claims,  estimate  of  appropriation  for  securing  evi- 

denee  m 

Galveston,  Tex.,  relative  to  act  for  erection  of  public  bnilding  at.. 

Gondolfo,  Ciesar,  on  claim  of 

Governor's  Island,  New  York,  relative  to  beacon-licht  on 

Grand  Island,  Mississippi,  estimate  for  erecting  light-house  at 

Gray's  Harbor,  relative  to  additional   appropriations  for  light- 
house at p 

relative  to  appropriation  for  light-house  at 

Hall  of  records,  recommending  erection  of 

Hannibal,  Mo.,  relative  to  increasing  cost  of  public  building  at 

Hendricks,  T.  A.,  estimate  of  appropriation  for  engraved  portraits 
of 


Hot  Springs,  Ark.,  estimates  of  appropriations  for  iinprovemcntat. 

Humboldt  Bay,  California,  relative  to  removing  light-house  at.... 

Immigration,  relative  to  regulation  of 

Import  duties,  annual  report  on  refunds  of 

Inaian  Office,  estimate  of  appropriation  for  clerical  force  in 

Interior  Department,  estimate  for  reconstructing  east  wing  of 
building 

Internal-revenue  collectoi:s>  relative  to  commissions  to 

laws,  relative  to  amending  section  12 
of  act  of  1879 

Jurors'  fees,  additional  estimates  of  appropriations  for 

Lancaster,  R.  D.,  relative  to  charges  against 

Lehman,  L.,  relative  to  reappraisemeut  of  glassware  imported  by . . 

Light-house  depot  for  fourteenth  district,  relative  to  an  appropria- 
tion for 

Light-houses,  estimates  of  appropriations  for  repair  of 

Mackinac  Indian  agency,  estimate  for  compensation  of  agent  at  . .. 

Mare  Island  navy-yard,  estimate  of  appropriations  for  quarters  and 
barracks  at 

Marine  Corps,  additional  estimates  of  appropriations  for 

Marine  Hospital  Service,  relative  to  an  additional  surgeon-general 
in 


Minor  coin,  estimate  for  transportation  of .  .^ , 
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Secretary  of  Treasury — Continued. 
Communications  from — 

MiAty  relative  to  salaries  of  officers  of. 

relative  to  appropriation  for 

estimate  of  appropriation  for  boilers  at  Philadelphia 

Montana,  estimate  of  appropriation  for  lej^islative  expenses  of 

National  Museum,  estimate  of  appropriations  for , 

Navajo  Reservation,  estimate  of  appropriation  for  artesian  wells  on , 

Navy,  estimate  of  appropriation  for  armament  of  new  cruisers 

Navy  Dvp'A rtment,  estimate  to  pay  carpenters  at 

6stimat-e  for  pay  of  draftsmen  in  Bureau  of 

Steam  Engineering  in 

estimate  of  deficiency  appropriation  for  Bureau 

of  Ordnance '. 

New  Orleans,  La.,  report  on  moneys  seized  by  military  authorities 

at 

New  York,  estimate  of  appropriation  for  an  assistant  collector  at .. 

appraiser's  store,  on  additional  accommodations  for 

New  York  barge  office,  estimate  of  appropriation  for  repairing 

New  York  post-office,  letter  of  Secretary  or  Treasury  relative  to  sale 

of  old  site 

New  York  subtreasury,  estimates  of  appropriations  for 

Nickel  and  copper  coins,  relative  to  reissue  of 

Pacific  railroads,  on  sinking  fand  for. 

Passenger  act,  relative  to 

Paul,  Joseph,  estimate  of  appropriation  to  pay 

Pension  building,  estimate  for  an  additional  floor  in 

Philadelphia,  Pa.,  relative  to  additional  watchmen  at  silver  vaults 

in 

Ponghkeepsie,  N.  Y.,  estimate  for  approaches  to  public  building  at.. 

Precious  metals,  annual  report  on  prodaction  of. 

Private  land  claims,  estimate  of  appropriation  for  surveys  in  New 

Mexico  of 

Public  buildings,  estimate  of  appropriation  for  heating  apparatus 

in  certain 

estimate  of  appropriations  for  repair  of... 

estimates  of  appropriations  for  repairs  of  certain. . 

Public  printing,  estimate  of  deficiency  appropriation  for 

Quartermasters  Department,  estimates  of  appropriations  for 

Receipts  and  expenditures,  annual  report  for  1882 

annual  report  for  1885 

annual  report  for  1883 

Receipts  and  expenditures  and  public  debt,  report  on 

Register's  Office,  estimates  of  appro|)riations  for 

relative  to  salaries  in 

Rochester,  N.  Y.,  relative  to  appropriation  for  public  building  at  .. 

Round  Valley  Indian  Agency,  estimate  of  appropriations  for 

Seamen,  estimate  of  appropriation  for  shipping  and  discharging  sea- 
men at  Liverpool, - 

Securities,  relative  to  destruction  of  mutilated 

Shearman,  6.  K.,  relative  to  claim  of... 

Signal  Service,  estimate  of  additional  appropriations  for 

Silver  balances,  relative  to  statement  of 

Silver  dollars,  estimate  of  appropriation  for  storage  aud  transporta- 
tion of 

relative  to  circulation  of 

Sinking  fund,  amount  applied  to 

Sioux  Indians,  estimate  to  pay  claims  of  Rod  Cloud  and  Read  Leaf 
bands  of 

State  Department,  estimate  of  appropriation  for  printing  and  bind- 
ing for 

Statistical  abstract,  aiuinal  report  of 

Steam-boilers,  relative  to  laws  governing  construction  of 
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Secretary  of  Treasury — Coatinued. 
Commnnications  from — 

Steam-TesselH,  relative  to  appo'iDf  ment  of  watchmen  on 

relative  to  amending  laws  for  inspection  of 

Stills,  relative  to  paying  drawbacks  on  exports  of. 

Sabstitntes,  on  employment •. 

Sarveyor-general  of  Arizona,  rela(  ive  to  salary  of L , 

Tariff^  relative  to  revision  of 

Tariff  act  of  1883,  questions  arising  under 

Testinjg^-machine,  estimate  of  appropriation  for , 

Thomas,  Thomas,  relative  to  refunding  fine  to 

Tokio,  Japan,  estimate  of  appropriation  to  pay  rental  of  legation 

buildings  at 

Treasury  bailding,  estimate  of  appropriation  to  improve  sanitary 

condition  of 

Treasury  Department,  annual  report  on  contingent  expenditures 

of : 

estimate  of  deficiency  appropriation   for 

custodians  and  Janitors  in 

esnmate  of  appropriations  for  printing  for. 
relative  to  applying  unexpended  appropria- 
tions to  deficiencies  in 

recommending  additional  clerk  in  disburs- 
ing office  of 

Trust  funds,  report  on 

Two  Harbors,  Minn.,  estimate  for  light  station  at 

Utah,  estimate  for  furniture  for  office  of  governor  of 

War  claims,  list  of  those  allowed  under  act  of  July  4,  1865 

Wichita,  Kans.,  relative  to  appropriation  for  public  building  at .. 

Witness  and  juror  fees,  estimate  of  deficiency  appropriation  for 

Wyoming  penitentiary,  relative  to  enlarging..... , 

Secretary  of  War : 
Communications  from — 

Army,  annual  report  on  ex|>enditure  of  contingent  fund  of 

Army  and  Navy  nospital  at  Hot  Springs,  relative  to , 

Army  transportation,  relative  to  appropriation  for 

Artillery  scnool,  relative  to  erecting  building  for , 

relative  to  pay  of  enlisted  men  employed  at 

Artillery  light  batteries,  relative  to  organization  of 

Balances,  report  of  balances  on  books  of  War  Department 

Block  Island,  relative  to  submarine  cable  at 

Boston  Harbor,  relative  to  repairing  sea-wall  in , 

District  of  Columbia  water  supply,  relative  t-o  appropriation  for. . 

Fort  Brady,  r»?lative  to  sale  of 

Fort  Leavenworth,  relative  to  encroachment  of  river  at , 

Fort  Monroe,  plans  and  estimates  for  permanent  wharf  at 

Fort  Porter,  estimate  for  rebuilding , 

Great  Falls,  on  fishwaysat... 

Green  and  Barren  River  Navigation  Company,  relative  to  purchas- 
ing franchises  of 

Hennepin  Canal,  surveys  of  routes  for 

Leavenworth  military  prison,  relative  to  application  of  appropria- 
tion for 

Mileage,  relative  to 

Military  Academy,  estimate  of  appropriations  for 

Military  Academy,  relative  to  appropriations  for 

Mississippi  River  Commission,  supplemental  report  of 

Missouri  River  Commission,  report  of 

Olcott  Harbor,  New  York,  estimate  for  repairs  at.. 

PriMlnce  Exchange  building,  New  York,  relative  to  purchase  of,  for 

Army  use 

Public  parks  in  District  of  Columbia,  relative  to  regulations  for... 

Rivers  and  harbors,  report  on  survey  of  Saco  River,  Maine 

report  on  survey  of  Muskingum  River 

retative  to  appropriations  ror 
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Secretary  of  WaPr-Continned. 
CommuDications  from — 

Rivers  and  harbors,  survey  of  San gatack 

survey  of  Arkansas  River 

survey  of  Waeissft  River,  Florida 

survey  of  Pascagoula  River,  Florida 

improvement  of  Galveston  Harbor 

improvement  of  Sautoe  River,  South  Carolina. 

Saint  Mary's  Fall  Canal,  relative  to  improving 

Signal  Service,  memorial  of  enlisted  men  relative  to  commutations. 

relative  to  appropriations  for 


relative  to  estimates  of  appropriations  for .'. 

Signal  Service,  map,  relative  to  claim  of  American  Graphic  Com- 
pany for  publishing 

South  Pass,  Mississippi  River,  relative  to  appropriations  for  con- 
tinuing examinations  of 

relative  to  regulations  for  using 

Substitutes,  on  employment  of 

Trust  funds,  report  on 

War  Department,  annual  report  on  contingent  expenditures  of 

War  Department  library,  relative  to  binding  for 

Willets  roint,  N.  Y.,  plans  and  estimates  for  buildings  at 

Securities,  letter  of  Secretary  of  Treasury  relative  to  destruction  of  mu- 
tilated  

Shearman,  George  K.,  report  of  Secretary  of  Treasury  on  claim  of 

Shipping  fees,  message  of  President  relative  to  House  bill  4838  to  abol- 
ish certain 

Signal  Service,  estimate  of  additional  appropriations  for 

letter  of  Secretary  of  War  relative  to  estimates  of  ap- 
propriations for : 

letter  of  Secretary  of  War  relative  to  appropriations  for. 
memorial  of  enlisted  men  relative  to  commutation  fur 

fuel  and  quarters " 

report  of  Secretary  of  War  on  claim  of  American  Graphic 

Company  against 

Silver.    {See  Coins  and  Coinage.) 

Sinking  Fund.    (See  Debt  of  United  States.) 

Sioux  Indians.     (/S^e<;  Indians.) 

Sitting  Bull  (Indian) f  letter  of  Secretary  of  Stat«  relative  to  claim  of 

J.  L.  Legar^  in  securing  surrender  of 

Smith,  Abigail,  message  of  President  vetoing  bill  (H.  R.  3019)  increas- 
ing pension  of 

Sontii  American  Commission,  report  of 

South  Pass.     (See  Mississippi  River.) 

Springfield,  Mo.,  message  of  President  vetoing  bill  (H.  R.  1391)  to  erect 

puldic  building  at 

Stapleton,  Robert  H.,  message  of  President  vetoing  bill  (H.  R.  4797)  to 

pension 

Starr,  William  H.,  messageof  President  vetoing  bill  (H.  R.  6718)  to  pen- 


sion 


State  Department.    (5ee  Department  of  State) 

Statistical  abstract,  annual  report  of :. 

Steam  vessels,  letter  of  Secretary  of  Treasury  relative  to  appointment 

of  watchmen  on , 

letter  of  Secretary  of  Treasury  to  amending  laws  for  in- 
spection of 

letter  of  Secretary  of  Treasury  relative  to  laws  governing 

construction  of  boilers  for 

Steward,  Jackson,  message  of  President  vetoing  bill  (H.  R.  7979)  to  pen- 
sion  


Stills,  letter  of  Secretary  of  Treasury  relative  to  drawbacks  on  exports 
of 

Switzerland,  report  of  Secretary  of  State  on  manufacture  of  milk-sugar 
in 

Sy  moxiB,  Thomas,  letter  of  Attorney-General  relative  to  olaim  of 
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Subjects. 


Vol. 


T. 
Turiff.     (See  Import  datiesO 

Taylor,  John,  meaaage  of  President  vetoing  bill  (H.  B.  3826)  to  pen- 
sion  - 

Testing  machine.    (See  Iron  and  steel  tests.) 

Thomas,  Thomas,  letter  of  Secretary  of  Treasury  relative  to  refunding 

fine  to 

Tiller,  0.  W.,  message  of  President  vetoing  bill  (H.  R.  4002)  to  pension 
Tillman,  Hezekiah,  message  of  President  vetoing  bill  (H.  B.  7614)  to 

increase  pension  of 

Tobacco,  report  of  Secietaxy  of  State  on  taxation  by  Holland  of  exports 

of 

Tokio,  Japan,  estimate  of  appropriation  for  rental  of  legation  buildings 

at 

Tonnage  doties,  report  of  Secretary  of  State  on  claims  of  foreign  Gk>v- 

ernments  relative  to 

Triers,  Alice  £.,  message  of  President  vetoing  bill  (H.  B.  6752)  to  pen- 
sion  - , 

Treasury  Department,  annual  report  on  contingent  expenditures  of 

estimate  of  deficiency  appropriations  for  custo- 
dians and  Janitors  in 

estimate  of  appropriation  for  improving  sanitary 

condition  of. » 

estimate  of  appropriations  for  printing  for 

letter  of  Secretary  relative  to  salaries  in  Regis- 
ter's office 

letter  of  Secretary  relative  to  applying  unex- 
pended appropriations  to  deficiencies 

letter  of  Secretary  relative  to  salary  of  Deputy 

Comptroller  of  Cuirency 

letter  of  Secretary  recommending  adcUtional  derk 

in  disbursing  office  of 

Tmst  fdnda,  report  of  Secretary  of  Navy  on 

Attorney-General  on 

Beerstary  of  War  on 

Poetmaster-Oeneral  on.... 

Seoietaiy  of  Interior  on  ..•••• 

Secretary  of  State  on 

Secretary  of  Treaonry  on 

Tattle,  Joseph,  message  of  President  vetoing  bill  (H.  R.  7109)  to  pen- 
sion  

Two  Harbors,  Minnesota,  estimate  for  light  station  at 

U. 

Utal^  estimate  for  furniture  for  office  of  governor  of. 

V. 

Vin  Etten,  Mary  A.,  message  of  President  vetoing  bill  (H.  R.  6170)  to 
pension 

W. 

Waeissa  River,  Florida,  report  of  engineers  on  survey  of 

Wagon  roads.     (See  Oregon.) 

War  Department,  annual  report  on  contingent  expenditures 

letter  of  Secretary  of  War  relative  to  binding  for 

library  of 

report  of  balances  due  to  and  from  United  States  on 

books  of 

Washington  navy-yj^rd,  report  of  Secretary  of  Navy  on  ordnance  shops 

in , 

Weil,  Benjamin,  report  of  Secretary  of  State  on  claim  of 

West,  Salfie,  message  of  President  vetoing  bill  (H.  B.  7222)  to  pension 

7147— H.  Ex ui 
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Wichita,  Kaas.,  letter  of  Secretnry  of  Treasury  relative  to  appropria- 
tion for  building  at 

WilletB  Point.  New  York,  plans  and  estimates  for  buildings  at 

Wilson,  Andrew  J.,  message  of  President  vetoing  bill  (H.  R.  7108)  to 
pension ^.. 

Witnesses.     {See  Courts  of  United  States.) 

Woodson,  Mary  S.,  message  of  President  vetoing  bill  (H.  R.  7073)  to 
pension 

Wyoming,  letter  of  Secretary  of  Treasury  relative  to  enlargement  of 
penitentiary  in 

■  ■  111  — ..  p 


4»rH  Congress,  i  HOUSE  OP  REPRESENTATIVES.  :  Ex.  Doc.  1, 
1st  Session.       )  (      Part  2. 


REPOET 


OK  Tim 


SECRETARY  OF  WAR; 


HRfKO  PART  or 


<]  MESSAGE  AND  DOCUMENTS 


COXJfUNICATKU  TO  TUK 


TWO  HOUSES  OF  CONGRESS 


AT  TUB 


BEGINNING  OP  THE  FIRST  SESSION  OF  THE  FORTY-NINTH  CONGRESS. 


I  N     F  ()  II  ]{    V  O  L  IT  iM  E  S . 


VOLUME    II. 

PART    2. 


WASH  IjSGTON; 

OOVERNMKNT    PRINTING   OFPIOR. 

1885. 


APPENDIXES 


TO   THE 


REPORT  OF  THE  CHIEF  OF  ENGINEERS. 


UNITED  STATES  ARMY. 


( CONTINUED. ) 


OONTEIsTTS. 

[Alphabetical  Index  will  be  found  at  the  end  of  each  l*art.] 


PART    I. 

Offickra  of  the  Corps  of  Exginkkrs 3 

8EA-COA8T  AND  LAKE  FRONTIER  DEFENSES. 
Genf^ral  ilit*cii8»ioii 4 


ESTIMATRS   OF  APPROPRIATIONS   FOR  1886-7 


NOBTHERN  Frontier.— Ft.  Wayne,  Mich.,  5 ;  Ft.  Porter,  N.Y..  5 ;  Ft.  Niagara,  N.  Y., 
Ft.  Ontario,  N.  Y.,  G ;  Ft.  Montgoniery,  N.  Y.,  7.  The  Penobscot,  Me.— Ft.  Knox, 7. 
The  Kennebec,  Me. — Ft.  Popham/7.  Portland,  Me. — Ft.  Gorges,  Ft.  Preble,  Ft. 
Scaoimel,  8;  battery  on  Portland  Head,  batteries  on  Cow  Id.,  batteries  on  Great 
Hog  Id.,  9.  Portsmouth,  N.  H.,  and  Navy-Yard  at  Kittery,  Mb.— Ft.  McClary, 
FH.  Coufttitution,  battery  on  Gerrish's  Id.,  battery  on  Jerry's  Point,  10.  Boston 
and  Navy- Yard  at  Charlestown,  Mass. — Ft.  Warren,  battery  at  Long  Id.  Head, 
11;  Ft.  Winthrop,  Ft.  Indepen^lence,  12.  New  Bedford,  Mass.— Fort  at  Clark's 
Point,  12.  Narragansett  Bay,  R.  I — Ft.  Adams,  13;  defenses  of  Dutch  Id.,  14; 
Ft.  Greene,  15.  New  London  Harbor  and  Navy- Yard,  Conn.— Ft.  TrumbuU, 
15;  Ft.  Griswold,  1().  New  Haven,  Conn. — Ft,  Hale,  1(5.  New  York  and  N a VT- 
Yard  at  Brooklyn.— Ft.  Schuyler,  fort  at  WilleU  Point,  16;  defenses  of  Gov- 
ernor's Id.,  sea-wall  on  Governor's  Id.,  17 ;  Ft.  Wood,  Ft.  Hamilton  and  additional 
b«tt«rieA,  18;  mortar  battery,  Ft.  Hamilton,  Ft.  Lafayette,  Ft.  Wads  worth,  19; 
fort  on  site  of  Ft.  Tompkins,  20;  Glacis  Gun  Battery  (n.  of  fort  on  site  of  Ft. 
Tompkins),  Glacis  Mortar  Battery  (s.  of  fort  on  site  of  Ft.  Tompkins),  Battery 
Hadsou,  21 ;  South  Mortar  Battery,  North  Cliff  Battery,  22 ;  South  Cliff  Battery, 
Two-gun  Battery  near  fort  on  site  of  Ft.  Tompkins,  23;  fort  at  Sandy  Hook,  Sf4. 
Philadelphia  and  League  Island  Navy-Yard.— Ft.  Mifflin,  25;  mortar  battery 
at  Ft.  Mifflin,  site  for  defenses  at  Red  Bank,  Ft.  Delaware,  26 :  battery  at  Finn's 
Point,  mortar  battery  at  Finn's  Point,  27  ;  foit  opposite  Ft.  Delaware,  mortar  bat- 
tery opposite  Ft.  Delaware,  28.  Bal'hmore,  Md.— Ft.  Mc Henry,  28 ;  Ft.  Carroll,  29. 
Washington,  D.  C. — Ft.  Foote,  29;  Ft.  Washington,  30 ;  obstructions  of  the  Poto- 
mac, 31.  Hampton  Roads  and  Gosport  Navy- Yard,  Va.— Ft.  Monroe,  31 ;  arte- 
•ian  well  at  Ft.  Monroe,  Ft.  Wool,  32.  Beaufort  Harbor,  N.  C— Ft.  Macon,  33. 
Wilmington,  N.  C— Ft.  Caswell,  34.  Charleston,  S.  C— Ft.  Moultrie,  34 ;  Ft. 
Sumter,  Ft.  Johnson,  35  ;  Castle  Pinckney,  36.  Savannah,  Ga. — Ft.  Oglethorpe, 
Ft.  Palaski,  36 ;  new  fort  on  Tybee  Id.,  37.  Cumberland  Sound. — Ft.  Clinch,  37. 
Saint  Augustine,  Fla.— Ft.  Marion,  :38.  Key  West,  Fla.— Ft.  Taylor  and  bat- 
teries, 38.  Harbor  of  Dry  Tortugas,  Fla. — Ft.  Jefferson,  39.  Pensacola  Har- 
bor AND  Navy-Yard,  Fla. — Ft.  Pickens,  39;  Ft.  Barrancas  and  redoubt.  Ft.  McRee, 

bland, 

Btenvenue, 

Galveston,  Tbx.— Batteries  at  the  entrance  to  the  harbor  of  Galveston,  45.    San 

DiKGO  Harbor,  California. — Fort  at  San  Diego,  45.    San  Francisco,  Navy- Yard 

AT  Make  Island  and  Arsenal  at  Benicia,  Cal.— Ft.  Winfield  Scott,  45;  fort  at 

Lime  Point, 46;  fort  on  Alcatraz  Id., Ft.  Mason,  batteries  on  Angel  Id.,  47. — De- 

FKN8B0  OF  the  COLUMBIA,  Oreg.,  AND  Wash. — Ft.  Steveus,  Ft.  Cauby,  48. 
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Saleiu  River,  N.  J.,  124 ;  Cohansey  Creek,  N.  J.,  North  Branch  of  Susquehanna  River, 
Pa.,  125;  removal  of  wrecks  from  Delaware  Buy  and  River,  removing  sunken  ves- 
sels or  craft  obstructing  or  endangering  navigation,  United  States  commission  advi- 
sory t-o  the  Board  of  Harbor  Commissioners  of  Philadelphia,  Pa.,  12li;  examinations, 
126. 

In  charge  of  Mr.  William  F.  Smith,  U.  S.  Agent — 

Haunc«  River,  N.  J.,  Wilmington  Harbor,  Del.,  127  ;  ice  harbor  at  Now  Castle,  Del., 
128 ;  Duck  Creek,  Del.,  Saint  Jones  River,  Del.,  121) ;  Mispilliou  Creek,  Del.,  Broad- 
kiln  River,  Del.,  Broad  Creek,  Del.,  from  its  mouth  to  Laurel,  130;  Indian  River, 
Del.,  Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  131 ;  Elk  River,  Md., 
132;  Chester  River  at  Kent  Island  Narrows,  Md.,  Chester  River  from  Spry's  Laud- 
ing to  Crumpton,  Md.,  Corsica  Creek,  Md.,  133 ;  harbor  at  Annapolis,  Md.,  Chop- 
tank  River,  Md.,  134  ;  harbor  of  Cambridge,  Md.,  135;  Wicomico  River,  Md.,  U])per 
Thoroughfare,  between  DeiPs  Island  and  the  mainland,  Md.,  136  ;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  137 ;  examinations  and  sur- 
veys, 137. 

In  charge  of  Lieut.  Col.  William  P.  Craighili^,  Corps  of  £N(iiNKKR6 — 
Patapfico  River  and  channel  leading  to  Baltimore,  Md.,  137. 

In  charge  of  Maj.  Peter  C.  Hains,  Corps  of  Engineers,  Bvt.  Lielt.  Col., 
U.  S.  A.— 

Harbors  at  Washington  and  Georgetown,  D.  C,  139  ;  Potomac  River  at  W^ashington, 
D.  C,  140;  James  River,  Va.,  142;  Shenandoah  River,  W.  Va.,  143. 

In  charge  of  Mr.  S.  T.  Abert,  U.  S.  Agent — 

Channel  at  Mount  Vernon,  Va.,  Neabsco  Creek,  Va.,  144;  Breton  Bay,  Leonardtown, 
Md.,  Nomini  Creek,  Va.,  145;  harbor  at  entrance  of  Saint  Jerome's  Creek,  Md., 
Rappahannock  River,  Va.,  146,  Totusky  River,  Va.,  147;  ITrbana  Creek,  Va.,  Mat- 
taponi  River,  Va.,  Pamunky  River,  Va.,  148;  York  River,  Va.,  149;  Chickahominy 
River,  Va,,  Staunton  River,  Va.,  150,151;  Dan  River,  between  Madison,  N.  C,  and 
Danville,  Va.,  151;  Roanoke  River,  N.  C,  French  Broad  River,  N.  C.,152;  exami- 
nations and  surveys,  153. 

In  charge  of  Capt.  F.  A.  Hinman,  Corps  of  Engineers — 

Harhorat  Norfolk,  Va.,  153 ;  approach  to  Norfolk  Harbor  audthe  U.  S.  (Norfolk)  navy- 
yard,  between  Lambert's  Point  and  Ft.  Norfolk,  Va.,  154 ;  Appomattox  River,  Va.,  155; 
Nottoway  River,  Va.,  156;  Blackwater  River,  Va.,  Archer's  Hope  River,  Va.,  157; 
North  Landing  River,  Va.  and  N.  C,  158 ;  Edenton  Bay,  N.  C,  Currituck  Sound, 
Coanjok  Bay,  and  North  River  Bar,  N.  C,  loO  ;  Meherrin  River,  N.  C,  160;  Pamlico 
and  Tar  Rivers,  N.  C,  161 ;  Yadkin  River,  N.  C,  162 ;  Scuppernoug  River,  N.  C,  163 ; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  164;  ex- 
aminations and  surveys,  164. 

In  charge  of  Capt.  William  H.  Bixby,  Corps  of  Engineers — 

Contentnea  Creek,  N.  C,  164;  Trent  River,  N.  C,  165;  Neuse  River,  N.  C,  166:  luland 
navigation  frcjm  New  Berne  to  Beaufort  Harbor,  via  Clubfoot,  Harlowe,  and  New- 
iK>rt  rivers,  N.  C,  167  ;  harbor  at  Beaufort,  N.  C,  168 ;  New  River,  X.  C,  169 ;  Cape 
Fear  River,  above  Wilmington,  N.  ^C,  170;  Cape  Fear  River,  below  Wilmington,  N. 
C,  171;  Great  Pedee  River,  S.  C,  172;  Waccamaw  River,  S.  C,  173;  harbor  at 
Georgetown,  S.  C,  174:  Santee  River,  S.C.,  175;  Wateree  River,  S.  C,  176;  ezam- 
inations  and  surveys,  177. 


IV  CONTENTS. 

In  charge  ok  Col.  Q.  A.  Gillmore,  Corps  of  Engineers.  Bvt.  Maj.  Gbn.,  U. 
S.  A.— 

Charleston  Harbor,  S.  C,  177;  Wappoo  Cat,  S.  C,  179;  Ashley  River,  S.  C,  180; 
Edisto  River,  S.  C.,  181;  Salkiehatchie  River,  S.  C,  Savaunah  Harbor  and  River, 
Ga.,  182;  Savannah  River,  Ga..  184;  8av;].naah  River  above  Augusta,  Ga.,  il85  ; 
Saint  Au^U8tine  Creek  ^Th^nderbolt  River),  Ga.,  Roraorly  Marsh,  Ga.,  186;  Alta- 
maha  River,  Ga.,  187^;  Brunnwiek  Harbor,  Ga.,  IB^I;  entrance  to  Cumberland  Sound, 
Ga.  and  Fla  ,  189;  inside  passage  between  Fernandina  and  Saint  John's  River,  Fla., 
191;  examinations  and  surveys,  191. 

In  chakgk  of  Capt.  W.  T.  Rosskll,  Corps  of  Engineers— 

Saiut  John's  RIv.t,  Fla.,  191 ;  Upper  Saint  John's  River,  Fla.,  Volusia  Bar,  Fla.,  193  ; 
Apalachicobi  Bay,  Fla.,  Tampa  Bay,  Fla.,  194;  Siiwanee  River,  Fla,  Key  West 
Harbor,  Fla.,  VXy;  Pease  Creek,  P'la.,  harbor  at  Cedar  Keys,  Fla.,  196;  Manatee 
River,  Fla.,  Calooaahatchee  River,  Fla.,  197;  Apalachicola  River,  Fla.,  Withlacoo- 
chee  River,  Fla.,  19r<;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  199 ;  examinations  and  surveys,  19D. 

In  chah«jk  ok  ('apt.  R.  L.  Hoxie,  Coups  of  Engineers — 

Ocmulgee  River,  Ga.,  199;  Oconee  River,  Ga.,  200;  Flint  Kiver,  Ga.,  Oostenaula  and 
Coosawattee  rivers,  Ga.,  Coosa  River,  G  i.  and  Ala.,  *201 ;  Chattahoochee  River,  Ga. 
and  Ala.,  2(^2;  Alabama  River,  Ala.,  Tallapoosa  River,  Ala.,  '^03;  Cahaba  River, 
Ala.,  204 ;  Eseambia  and  Couecuh  rivers,  Fla.  and  Ala.,  Choctawhatchee  River,  Fla. 
and  Ala.,  20.');  La  Grange  Bayou,  Fla.,  harbor  at  Pensacola,  Fla.,  206;  examina- 
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Channel,  Miss.,  Horn  Island  Pass,  Miss.,  Pearl  River,  Miss.,  below  Jackson,  212; 
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ton.  La.,  218;  Bayou  Black,  La.,  219;  Bayou  Courtableau,  La.,  220;  Bayou  Terre- 
bonne, La.,  Bavou  La  Fourehe,  La.,  Calcasieu  River,  La., 221;  Calcasieu  Pass,  La., 
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River,  Tex.,  Buflalo  Bayou,  Tex.,  227;  channel  over  the  bar  at  mouth  of  Brazos 
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protection  of  river  bank  at  Fort  Brown,  Tex.,  230. 

WESTERN  RIVERS. 
I 

In  charge  of  Capt.  Eric  Bergland,  Corps  of  Engineers— 

Bed  River,  La.  and  Ark.,  230;  survey  of  Bayou  Pierre,  La.,  Cypress  Bayou,  Tex.  and 
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Smith  and  Wichita,  Kans.,  Arkansas  River  at  Fort  Smith,  Ark.,  Arkansas  River  at 
Pine  Bluff,  Ark.,  245;  Black  River,  Ark.  and  Mo.,  247;  White  River,  Ark.,  White 
Biver  above  Buffalo  Shoals,  Ark.,  248;  White  River  between  Jacksouport  and  Buf- 
falo Shoals,  Whit«  and  Saint  Francis  rivers,  Ark.,  Saint  Francis  River,  Ark.,  249 ; 
Saline  River,  Ark.,  250;  L'Anguille  River,  Ark.,  251;  survey  of  Arkansas  River, 
Ark.,  from  Little  Rock  to  its  month;  continuation  of  survey  of  Arkansas  River 
from  Wichita,  Kans.,  to  Foit  Gibson,  Ind.T.,  251 ;  examinations  and  surveys,  252. 
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River,  Kaus.  and  Mo.,  Gasconade  River,  Mo.,  254;  Wabash  River,  Ind.  and  IlT., 
2ri5;  White  River,  Ind.,  257;  examinations  and  surveys,  257. 

Mississippi  River  Commission 258 

Missouri  River  Commission 258 

In  charge  of  Maj.  O.  H.  Ernst,  Corps  of  Engineers — 

Mississippi  River,  between  the  Illinois  and  Ohio  rivers,  harbor  and  Mississippi  River 
at  Alton,  Mississippi  River  opposite  the  city  of  Saint  Louis,  Mo.,  Mississippi  River 
at  or  near  Cape  Girardeau,  Mo.,  and  Mintou  Point,  111.,  259;  examinations,  259. 
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Yellowstone  River,  Mont,  and  Dak.,  259;  Missouri  River  from  Sioux  City  to  Fort 
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Upper  Mississippi  River,  operations  of  snag-boat,  &c.,  560;  Mississippi  River  from 
Saint  Paul  to  the  Des  Moines  Rapids,  Mississipjii  River  from  Des  Moines  Rapids  to 
mouth  of  Illinois  River,  261 ;  harbors  of  refuf;e  on  Lake  Pepin,  removal  of  bar  in 
Mississippi  River  opposit-e  Dubuque,  Iowa,  ice  harbor  at  Dubuque,  low^a,  262;  Rock 
Island  Kapids,  Mississippi  River,  harbor  at  Rock  Island,  111.,  Dos  Moines  Rapids, 
Mississippi  River,  26!);  operating  and  care  of  Des  Moines  Rupids  Canal,  264 ;  dry 
dock  at  the  Des  Moines  Rapids  Canal,  Quinoy  Bay,  111.,  removing  obstructions  in 
Mississippi  River,  265 ;  examinations  and  surveys,  265. 
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Preservation  of  Falls  of  Saint  Anthony,  Minn.,  26(5;  Mississippi  River  above  the  Falls 
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Eauks,  Win.,  Saint  Croix  River  below  Taylor's  Falls,  Minn,  and  Wis.,  269;  Minne- 
sota River,  Minn.,  Red  River  of  the  North,  Minn,  and  Duk.,  270;  lock  and  dam  at 
GfK>6t^  Rapids  on  Red  River  of  the  North,  Minn,  and  Dak.,  271;  reservoirs  upon 
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Wis.,  Kewaunee  Harbor,  Wis.,  303;  Two  Rivers  Harbor,  Wis.,  304;  Manitowoc 
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In  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers— 

Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  307 ;  Milwaukee  Harbor,  Wis.,  Racine  Harbor, 
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of  refuge.  Sand  B»\ich,  Lake  Huron,  Mich  ,  32  s  ice-harbor  of  refuge,  Belle  River, 

•  Mich.,  repairs  of  Saint  Clair  Flats  Canal,  Mich.,  329;  operating  and  care  of  Saint 
Clair  Klats  Ship-Canal,  Mich.,  Clinton  River,  Mich.,  330  ;  Detroit  River,  Mich.,  331 ; 
examinations  and  surveys,  332. 
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Iir  charge  of  Maj.  Milton  B.  Adams,  Corps  of  Engineers — 
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Lake  Champlain,  N.  Y.,  Swanton  Harbor,  Vt.,  354  ;  Plattsbnrg  Harbor,  N.  Y.,  Bur- 
lington Harbor,  Vt.,  355;  Otter  Creek,  Vt.,  Ticonderoga  River,  N.  Y.,356;  examina- 
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Oakland  Harbor,  Cal.,  357;  Wilmington  Harbor,  Cal.,  Redwood  Harbor,  Cal.,  358; 
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below  Havre  <le  Grace,  Md.,  882 ;  Elk  River,  Md.,  883  ;  Chester  River  at  Kent  Island 
Narrows.  Md.,  Chester  River  frcmi  Sprye's  Lauding  to  Crumpton,  Md.,  Corsica 
Creek,  Md.,884;  harbor  at  Annapolis,  Md.,  Choptauk  River,  Md.,  886;  harbor  of 
Cambridge,  Md.,  Wicomico  River,  Md.,  S8S ;  Upper  Thoroughfare,  between  DeiVs 
Island  and  the  mainland,  Md.,  889;  removing  siiiiken  vessels  or  craft  obstructing  or 
endangering  uavigaticm,  890. 
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Examinations  and  Surveys.— Harbor  at  Easton  Point,  Md.,  conimenciD^  at  a  point 
on  Tread  Haven  River  where  tbe  Government  work  on  thechannelof  said  river  was 
recently  suspended,  890;  Lewes  Creek  and  Rehoboth  Bay,  Del.,  Assateague  and 
Chincoteauge  bays,  Md.,  with  a  view  to  form  continuous  inland  navigation  from 
Chincotea^ne  Bay,  iu  Virginia,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  ffi)l ;  Po- 
comoke  River  and  Sound,  Md.,  904;  Skipton  Creek,  Md.,  907;  Tuckahoe  Creek, 
Md.,  90d ;  Sassafras  River,  Md.,  above  Georgetown,  91:;^. 

PAET   II. 
APPENDIX  I. 
REPORT  OF  LIEUT.  COL.  WILLIAM  P.  CRAI6HILL,  CORPS  OF  ENGINEERS. 
Improvembnt. — Patapsco  River  and  channels  to  Baltimore,  Md.,  917. 

APPENDIX  J. 

REPORT  OF   MA  J.  PETER  C.  HAINS,  CORPS  OF   ENGINEERS,  BVT.  LIEUT. 

COL.,  U.  S.  A. 

IxpBOVBMiBNTS. — Haxbors  at  Washington  and  Georgetown,  D.  C,  923 ;  Potomac  River 
at  Washington,  D.  C,  926 ;  James  River,  Va.,  944 ;  Shenandoah  River,  W.  Va.,  957. 

APPENDIX  K. 

REPORT  OF  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

Improvements.— Channel  at  Mount  Vernon,  Va.,  Neabsco  Creek,  Va.,  962;  Breton 
Bay,  Leonardtown,  Md.,  964;  Nomini  Creek,  Va.,966;  harbor  at  entrance  of  Saint 
Jerome's  Creek,  Md.,  968 ;  Rappahannock  River,  Va.,  971 ;  Totusky  River,  Va.,  976 ; 
Urbana  Creek,  Va.,  977;  Mattaponi  River,  Va.,  979;  Pamunky  River,  Va.,  982; 
York  River,  Va.,  984 ;  Chickahominy  River,  Va.,  987;  Staunton  River,  Va.,  989, 
992;  Dau  River,  between  Madison,  N.  C,  and  Danville,  Va.,  99'A;  Roanoke  River, 
N.  C,  995;  French  Broad  Kiver,  N.C.,  997. 

Examinations  and  Surveys. — Cockpit  Point,  Va.,  for  ice-harbor,  999;  Colonial 
Beach,  formerly  White  Point,  in  county  of  Westmoreland,  Va.,  1001. 

APPENDIX  L. 

REPORT  OF  CAPT.  F.  A.  HINMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Norfolk,  Va.,  1008;  approach  to  Norfolk  Harbor  and  the 
United  States  (Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk, 
Va.,  1017;  Appomattox  River,  Va.,  10'-^  ;  Nortowav  River,  Va.,  Blackwater  River, 
\a.,  1033;  ArcheHs  Hope  River,  Va.,  1034;  North  Landing  River,  Va  and  N.  C, 
1035;  Edenton  Bay,  N.  C,  1038;  Currituck  Sound,  Coanjok  Bay,  and  North  River 
Bar,  N.  C,  H»39 ;  Meherrin  River.  Pamplico  and  Tar  rivers,  N.  C,  1041;  Yadkin 
River,  N.  C,  1042;  Scuppernong  River,  N.  C,  removing  sunken  vesseOs or  craft  ob- 
atmcting or  endangering  navigation.  1044. 

Examinations  and  Surveys. — Perquirann's  River  above  Hartford  [H«»rtford],  N. 
C,  1045  ;  Green  River,  N.  C,  1046;  Pasquotank  River,  N.  C,  above  mouth  of  canal, 
1049;  Cashie  River,  from  its  mouth  to  the  town  of  VVindsor,  in  Bertie  County,  N. 
C,  10,5:{. 

APPENDIX  M. 
REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements. —Con t^ntnea  Creek,  N.  C,  1060;  Trent  River,  N.  C,  1062;  Neuse 
River,  N.  C,  1065;  inland  navigation  from  New  Berne  to  Beaufort  Harbor,  via 
Clubfoot,  Harlowe,  and  Newport  rivers,  N.  C,  1070;  harbor  at  Beaufort,  N.  C. 
1076;  New  River,  N.  C,  1082;  Capo  Fear  River  above  Wilniincrtou,  N.  C,  1083 
Cape  Fear  River  below  Wilmington,  N.  C,  1087;  Great  Pedee  River,  S.  C,  1100 
Waccamaw  River,  8.  C,  1105;  harbor  at  Georgetown,  S.  C,  1114;  San  tee  River,  S. 
C,  1119;  Wateree  River,  S.  C,  1123. 
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Examinations  and  Surveys.— Northeast  Branch  of  Cape  Fear  River,  N.  C,  1128; 
Bogue  Sound,  N.  C,  between  New  River,  and  B(;aufort,  ll'J3;  Congaree  River,  8, 
C,  1140;  Black  River,  N.  C,  1145;  entrance  to  Winyaw  Bay,  near  Georgetown,  S. 
C,  1154. 

APPENDIX  K 

REPORT  OF  COL.  Q.  A.  GILLMORE.  CORPS  OF  ENGINEERS,  BVT.  MAJ. 

GEN.,  U.  S.  A. 

Improvements.— Charleston  Harbor,  S.  C,  1172;  Wappoo  Cut,  S.  C,  1186;  Ashley 
River,  S.  C,  1188;  Edisto  River,  S.  C,  1190;  Salkiehatchie  River,  S.  C,  1192; 
Savannah  Harbor  and  River,  Ga.,  1195;  Savannah  River,  Ga.,  1207;  Savana&h 
River  above  Augusta,  Ga.,  1211J;  Saint  Augustine  Creek  (Thunderbolt  River),  Ga., 
1214;  Romcrly  Marsh,  Ga.,  1215;  Altamaha  River,  Ga.,  1218;  Brunswick  Harbor, 
Ga.,  1224;  entrance  to  Cumberland  Souud,  Ga.  and  Fla.,  1229;  inside  passage  be- 
ween  Fernandiua  and  Saint  John's  River,  Fla.,  1234. 

Examinations  and  Surveys.- Altamaha  River,  Ga.,  from  Darien  to  its  mouth,  1234; 
Darieu  Harbor,  Ga.,  12:37. 

APPENDIX  O. 

REPORT  OF  CAFr.  WILLIAM  T.  ROSSELL,  CORPS  OF  ENGINEERS. 

Improvkments.— Saint  John's  River,  Fla.,  124:^;  Upper  Saint  John's  River,  Fla, 
1253;  Volusia  Bar,  Fla.,  1254;  Apalachicola  Bay,  Fla.,  1258;  Tampa  Bav,  Fla., 
12«j2 ;  Suwauee  River,  Fla.,  1,265  ;  Key  West  Harbor,  Fla.,  1267  ;  Pejise  Creek,  Fla., 
1268;  harbor  at  Cedar  Keys,  Fla.,  1270;  Manatee  River,  Fla.,  1272;  Caloosahatchee 
River,  Fla.,  127:5;  Apalachicola  River,  Fla.,  1275;  Withlacoochee  River,  Fla.,  1277  ; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1279. 

Examinations  and  SuRVEVS.—Anclote  Harbor,  Fla,  1280;  Wekiva  River,  Fia.,  1281 ; 
Saint  Augustine  Harbor,  Fla.,  1282;  Amelia  River,  Fla.,  1284;  Charlotte  Harbor, 
Fla.,  1286;  Mosquito  Inlet,  Fla.,  1287;  for  canal  and  inland  communication  from 
Saint  John's  River  through  Mosquito  Lagoon  and  ludian  Riverto  Jupiter  Inlet  and 
Lake  Worth,  Fla.,  1291. 

APPENDIX  P.  4 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Ocmulgee  River,  Ga.,  1295;  Oconee  River,  Ga.,  1297;  Flint  River, 
Ga.,  1298;  Oostenaula  and  Cooaawattee  rivers,  Ga.,  1300;  Coosa  River,  Ga.  and 
Ala.,  1301;  Chattahoochee  Rivnr,  Ga.  aud  Ala.,  1303;  Alabama  River,  Ala.,  1306; 
Tallapoosa  River,  Ala.,  1307;  Cahaba  River,  Ala.,  1308;  Escambia  and  Conecuh 
rivers,  Fla.  aud  Ala.,  1309;  Choctawhatchee  River,  Fla.  and  Ala.,  1311;  Bayou  La 
Grange,  Fla.,  1312;  harbor  at  Peiisaeola,  Fla.,  1313. 

Examinations  and  Surveys. — Outer  aud  inner  bars  at  the  entrance  of  Pensaoola 
Harbor,  Fla.,  1316;  Clearwater  Harbor,  Fla.,  1323;  Upper  Oconee  River,  Ga.,  from 
Skull  Shoals  to  the  Georgia  railroad  bridge,  1329. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAViRELL,  CORPS  OF  ENGINEERS. 

Improvements. — Mobile  Harbor,  Ala.,  1336;  Warrior  River,  Ala.,  1345;  Torabigboe 
River,  from  Fulton  to  Vienna,  1351 ;  Toftibigbee  River,  below  Vienna,  1350;  Black 
Warrior  River,  from  Tuscaloosa  to  Daniel's  Creek,  Ala.,  1354;  Old  Town  Creek, 
Miss.,  i:i55;  Noxubee  River,  Miss.,  1356;  Pascagoula  River,  Miss.,  i:J58 ;  roadstead 
leading  into  Back  Bay,  Biloxi,  and  Biloxi  Channel,  Miss.,  1360;  Horn  Island  Pass, 
Miss  ,  1361 ;  Pearl  River,  Miss.,  below  Jackson,  1363 ;  Pearl  River,  Miss.,  from  Jack- 
son t^  Carthage,  1369;  Pearl  River,  Miss.,  between  Edinburg  aud  Carthage,  1371. 

Examinations  and  Surveys.— Homosassa  Bay,  Fla.,  Back  Bay  at  Handsborongh, 
Miss.,  1373;  Mobile  River  and  Harbor,  from  lower  anchorage  up  to  the  northern 
limits  of  the  city  of  Mobile,  with  a  view  to  securing  23  feet  depth  of  water,  1374. 
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APPENDIX  E. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 
Iksprction. — Improvement  at  the  South  Pass  of  the  Mississippi  River,  1377. 

APPENDIX  S. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Impkovrmrnts. — Amite  River,  La.,  I'.Wl ;  Taugipaboa  River,  La.,  1393;  Tchefuncte 
River,  La.,  1:^04  ^Tickfaw  River,  La.,  1396;  Bayoii  Tech**,  La.,  1397;  connecting 
Bayou  Teche  with  Grand  Lake  at  Cliarcuton,  La.,  1399;  Bayoii  Black,  La.,  1400; 
Bayon  Courtablean,  La.,  1403;  Bayon  Terrebonne.  La.,  1407;  Bayou  T^a  Fourche, 
Lai,  1408;  Calcasieu  River,  La.,  14(K);  Calcasieu  Pass,  La.,  1414;  Sal)ine  Pa»8  and 
Bine  Buck  Bar,  Tex.,  1415;  Sjabine  River,  La.  and  Tex.,  142,5;  Neches  River,  Tex., 
14^;  n.^ujoving  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1427. 

Examinations  AND  Surveys. — Homochitto  River,  Miss.,  14^9;  Buffalo  River,  Miss., 
1430;  Bayou  Plaqueiuine,  La.,  1431;  Atchafalaya  River,  La.,  above  Berwick  Bay, 
1432;  Bayou  Pierre,  Miss.,  1439;  Natalbany  River,  La.,  1446. 

APPENDIX  T. 

REPORT  OF  MA.J.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT.  LIEUT. 

COL.,  U.  S.  A. 

Impkovrmrnts. — Entrance  to  Galveston  Harbor,  Tex.,  1449;  ship-channel  in  Gal- 
veston Bay,  Tex.,  14.54;  Trinity  River,  Tex.,  U.'VT) ;  Buflalo  Bayou,  Tex.,  1457  ;  chan- 
nel over  the  bar  at  mouth  of  Brazos  River,  Tex.,  14()0;  Pass  Cavallo  Inlet  to  Mata- 
gorda Bay,  Tex.,  1462;  Aransas  Pass  anrl  Bay.  up  to  Rockport  and  Corpus  Christi, 
Tex.,  1464 ;  harbor  at  Brazos  Santiago,  Tex.,  146S  ;  protection  of  river  bank  at  Fort 
Brown,  Tex.,  1470. 

APPENDIX  U. 
REPORT  OF  CAPT.  ERIC  BERGLAND,  CORPS  OF  ENGINEERS. 

Improvrmrnts. — Red  River,  La.  and  Ark.,  1472 ;  survey  of  Bayou  Pierre,  La.,  1487  ; 
CypreiM  Bayou,  Tex.  and  La.,  1493;  Cane  River,  La.,  149.^;  Loggy  Bayou,  Lake 
Bisteneau  and  the  Dorcheat,  La.,  1496 ;  Ouachita  and  Black  rivers,  Ark.  and  La., 
1497;  Ba^'ou  Bartholomew,  La.  and  Ark.,  l&Ol ;  Bayou  Bceuf,  La.,  1502;  Tensas 
River  and  Bayon  Ma^on,  La.,  1504;  Bayon  D'Arbonne,  La.,  1505;  Yazoo  River, 
Miw..  1507;  Big  Sunflower  River,  Miss.)  1511;  Tchnia  Lake,  Miss.,  1514;  Talla- 
hatchee  River,  Miss.,  1517;  Coldwater  River,  Miss.,  1518;  Yallabnsha  River,  Miss., 
1519  ;  Steele's  Bayou,  Miss.,  1522  ;  Big  Black  River,  Miss.,  1524  ;  Big  Hatchee  River, 
Tenn..  1527;  South  Forked  Deer  River,  Tenn.,  1529;  water-gauges  on  the  Missis- 
sippi River  and  its  principal  tributaries,  1532. 

Examinations  and  ourvrys. — Cassidy's  Bayou,  Miss.,  1534;  Yazoo  Pass,  Miss.,  to 
determine  the  cost  of  a  lock  at  that  place,  1537  :  Deer  Creek,  Miss.,  1538 ;  outlets  of 
BoBof  River,  La.,  with  a  view  to  closing  same,  1545;  Bayou  Bartholomew,  Ark.. 
from  pre84*nt  head  of  navigation  to  Lincoln  County  line,  1548;  Cypress  Bayou  and 
the  lakes  between  Jefferson,  Tex.,  and  Shreveport,  La.,  1552. 

APPP]NDIX  V. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Imfkovkmrnts. — Removing  obstructions  in  Arkansas  River,  Ark.,  1558;  Arkansas 

Ark. 
Ark 
1591;  WhiteRiverbetween  Jackson  port  and  Buffalo  Shoals,  1593;  White  and  Saint 
Francis  rivers,  Ark.,  1594;  Saint  Francis  River,  Ark.,  1595;  Saline  River,  Ark., 
1598;  L'Anguille  River,  Ark.,  1600. 
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Examinations  and  Surveys.— Survey  of  Arkansas  River  from  Little  Rock  to  its 
month,  1601 ;  continuation  of  survey  of  Arkansas  River  from  Wichita,  Kans.,  to  Fort 
Gibson,  Jnd.  T.,  1611;  Little  Red  River,  Ark.,  1612;  Red  River  above  Fulton,  Ark., 
1617  ;  Petit  Jean  River,  Ark.,  1627. 

APPENDIX  W. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri 
rivers,  16:^3,1652:  Osage  River,  Kans.  ar\d  Mo.,16'i6;  Gasconade  River,  Mo.,  1637, 
1654;  Wabash  River,  lud.  and  III.,  1638;  White  River,  Ind.,  1642. 

Examinations. — Nish-na-botna  [Ninhnabotana]  River,  with  a  vi«w  to  increasing  the 
depth  of  channel  in  the  Missouri  River,  1643;  Kankakee  River,  Ind.,  1645;  Wabash 
River,  Ind.,  from  Logansport  to  Delphi,  1649. 

APPENDIX  X. 

REPORT  OF  MAJ.  O.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Improvements.— Mississippi  River  between  the  Illinois  and  Ohio  rivers,  1655 ;  harbor 
and  Mississippi  River  at  Alton,  Mississippi  River  opposite  the  city  of  Saint  Louis, 
Mo.,  Mississippi  River  at  or  near  Cape  Girardeau,  Mo.,  and  Mhiton  Point,  111.,  1656. 

Examination. — Osage  River,  Mo.,  from  mouth  to  Linn  Creek,  with  a  view  to  mova- 
ble locks  and  dams,  1657. 

APPENDIX  Y. 

REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Improvement. — Yellowstone  River,  Mont,  and  Dak.,  1659. 

PART    III. 
APPENDIX  Z. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Upper  Mississippi  River,  operations  of  snag-boat,  &c.,  1662;  Mia* 
sissippi  River  from  Saint  Paul  to  the  Des  Aloines  Rapids,  l(i67;  Mississippi  Rapids 
from  Des  Moines  Rapids  to  mouth  of  Illinois  River,  1685  ;  harbors  of  refuge  on  Lake 
Pepin,  1687;  removal  of  bar  in  Mississippi  River  opposite  Dubuque,  Iowa,  ice-har- 
bor at  Dubuque,  Iowa,  1691 ;  Rock  Island  Rapids,  Mississippi  River,  1694 ;  harbor 
at  Rock  Lsland,  111.,  1695;  Des  Moines  Rapids,  Mississippi  River,  1697;  operating 
and  care  of  Des  Moines  Rapids  Canal,  1700 ;  dr^vdock  at  the  Des  Moines  Rapids 
Canal,  1707;  Quincv  Bay,  III.,  1709;  removing  obstructions  in  Mississippi  River, 
1710. 

Examinations  AND  Surveys.— Sny  Island  Levee,  III.,  on  the  Mississippi  River,  1710; 
bar  and  obstructions  at  or  near  the  mouth  of  Whipple  Creek,  in  Quincy  Bay,  111., 
1717  ;  Mississippi  River  in  the  vicinity  of  Gutteuberg,  Iowa,  1718. 

APPENDIX  A  A. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Preservation  of  P^alls  of  Saint  Anthony,  Minn.,  1721 ;  Mississippi 
'    River  above  the  Falls  of  Saint  Anthony,  Minn.,  1731 ;  construction  of  lock  and  dam 

on  Mississippi  River  at  Meeker's  Island,  Minn.,  1733;  Chippewa  River,  Wis.,  1734; 

Chippewa  Kiver  at  Yellow  Banks,  Wis.,  173T  ;  Saint  Croix  River  below  Taylor^s  Falls, 

Minn,  and  Wis.,  173-^ ;  Minnesota  River,  Minn.,  1741 ;  Red  River  of  the  North,  Minn. 

and  Dak.,  174*2;  lock  and  dam  at  Goose  Kapids  on  Red  River  of  the  North,  Minn. 

and  Dak.,  1745;  reservoirs  upon  the  headwaters  of  the  Mississippi  River  and  its 

tributaries,  1747 ;  surveys  for  reservoirs  at  the  sources  of  the  Mississippi,  Saint 

Croix,  Chippewa,  and  Wisconsin  rivers,  17.50. 
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APPENDIX  B  B. 

REPORT  OF  MAJ.  WILLIAM  R.  KING.  CORPS  OF  ENGINEERS. 

Improvembnts. — Tenn<*Ka»-e  River,  1751 ;  Ciiniberlaiid  River,  1760;  Hiawassee  River, 
1764:  French  Broad  River,  Teiin.,  1765;  Clinch  River,  Tenn.,  1766;  Duck  River, 
Tenn.,  Caney  Fork  River,  Tenn.,  1768;  Little  Tennessee  River,  Tenn.,  1769;  South 
Fork  Camberland  River,  Ky.,  1770. 

Examinations  and. Surveys. — Elk  River,  Tenn.  and  Ala.,  1771;  Little  River,  Ky., 
condition  of  the  Cumberland  River  above  the  mouth  of  the  Jellico,  in  Kentucky, 
1772;  Holnton  River,  Tenn.,  1773;  extension  of  the  survey  of  Caney  Fork  River  to 
Frank's  Ferry,  Tenn.,  1774. 

APPENDIX  C  C. 

REPORT  OF  LIEUT.  COL.  WILLIAM  E.  MERRILL,  CORPS  OF  ENGINEERS, 

BVT.  COL.,  U.  S.  A.  f 

Improvements. — Ohio  River,  1776;  operating  and  care  of  Davis  Island  lock  and 
movable  dam,  Ohio  River,  1802 ;  operating  and  care  of  Louisville  and  Portland 
Canal,  1803;  Falls  of  the  Ohio  River  at  Louisville,  Ky.,  IHll ;  Monongahela  River, 
W.  Va.  and  Pa.,  1813 ;  operating  and  care  of  lock  and  dam  No.  9,  Monougahela 
River,  1817 ;  Allegheny  River,  Pa.,  1818  ;  ice-harbor  at  mouth  of  Muskingum  River, 
Ohio,  1821 ;  harbor  of  refuge  near  Cincinnati,  Ohio,  1825  ;  harbor  of  refuge  at  mouth 
of  Great  Kanawha  River,  W.  Va.,  1826. 

Examinations  and  Surveys. — Shawneetown  Harbor  and  Levee,  111.,  1828;  New 
Albanv  Harbor,  Ind.,aud  the  river  and  shores  adjacent  to  said  harbor,  1829;  harbor 
at  PaJucah,  Ky.,  1H30;  harbor  at  Owensborough,  Ky.,  1831;  Scioto  River,  Ohio, 
1832;  Lawrenceburg  Harbor,  Ind.,  1839;  bar  in  the  Ohio  River  opposite  the  mouth 
of  the  Licking  River,  Ky.,  1843. 

APPENDIX  D  D. 

REPORT  OF  LIEUT.  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  1845 ;  Elk  River,  W.  Va.,  1857  ; 
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niPB^  VEMENT  OF  3>ATAPSC0   RIVER  AND  CHANNELS  TO   BALTIMORE, 

MARYLAND. 


BEPORT  OF  LIEUTENANT-COLONEL  WILLIAM  P,  CBAIGHILL,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1885,    WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK, 

United  States  ENaiNEEB  Office, 

Baltimore^  Md.y  July  27, 1886. 

General  :  I  have  the  honor  to  forward  herewith  the  annual  report 
for  the  year  ending  Jnne  30, 1885,  for  the  works  of  improveinentof  rivers 
and  harbors  which  have  been  in  my  charge  for  the  whole  year. 

In  cases  where  the  commercial  statistics  may  not  be  as  full  and  com- 
plete as  desirable,  it  is  not  for  want  of  effort  on  my  part  to  have  them  so. 

Besides  the  duties  referred  to  above,  I  was  in  charge  of  certain  other 
improvements  until  their  transfer  under  proper  authority,  as  indicated 
below. 

To  Maj.  P.  0.  Hains,  Corps  of  Engineers,  the  James  Eiver,  Virginia^ 
July  26,  1884,  and  the  Shenandoah  River,  West  Virginia,  July  29, 1884. 

To  Gapt.  F.  A.  Hinman,  Corps  of  Engineers,  the  Appomattox  Biver, 
July  26,  1884. 

To  Mr.W.  F.  Smith,  United  States  Agent,  the  Chester, Wicomico,  Chop- 
tank,  and  Elk  rivers,  Corsica  Creek,  and  Upper  Thoroughfare  at  Deal's 
Island,  Maryland ;  Broad  Creek,  Delaware ;  Annapolis  Harbor,  Mary- 
land ;  inner  harbor  of  Cambridge,  Maryland ;  and  Susquehanna  Biver 
at  and  near  Havre  de  Grace,  Maryland,  July  31,  1884. 

To  Capt.  W.  n.  Bixby,  Corps  of  Engineers,  the  Cape  Fear  Biver  be- 
low Wilmington,  N.  C,  January  15, 1885. 

I  have  also  been  during  the  year  supervising  engineer  of  the  dis- 
tricts in  charge  of  Captains  Bixby  and  Hinman,  Corps  of  Engineers, 
and  of  Messrs.  S.  T.  Abert  and  W.  F.  Smith,  United  States  Agents,  as 
▼ell  as  of  the  district  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers,  from 
July  1, 1884,  to  January  20, 1885,  when  he  was  relieved  at  his  station  in 
Philadelphia,  Pa.,  by  Lieutenant-Colonel  Bobert,  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

W.  P.  Cbaighill, 
Lieutenant- Colonel  of  Engineers. 

Brig.  Gen.  John  N^ewton, 

Chief  of  Engineers  J  U,  8,  A. 


IMPROVEMENT  OP  CHANNELS  TO  BALTIMORE,  MARYLAND. 

Operations  during  the  year  have  been  directed  to  increasing  the  width 
of  the  channels,  with  depth  of  27  feet  at  mean  low  water,  and  have  been 
oonfincMl  to  the  Craighill  and  cutoff  sections  which  form  the  two  lower 
divisions  of  the  improvement. 

At  the  end  of  June,  1884,  Mr.  Thomas  Potter  had  excavated  and  re- 
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moved  from  the  cut-off  290,186  cubic  yards,  under  his  contract  of  April 
9,  1883.  He  continued  operations  during  1884,  and  during  December 
completed  his  contract,  forming  one  cut  45  feet  wide  and  about  4^  miles 
long,  removing  in  so  doing  a  total  of  497,307  cubic  yards. 

Two  hundred  a«id  fifty  thousand  dollars  having  been  appropriated  by  act 
of  July  5, 1884,  for  the  continuance  of  this  work,  proposals  were  opened 
August  11, 1884,  after  due  advertisement,  and  a  contract  entered  into 
with  the  American  Dredging  Company  to  remove  about  1,500,000  cubic 
yards,  at  15  cents  per  yard,  including  the  hard  material  in  the  cut-off. 

Operations  were  commenced  by  them  under  this  contract  August  28^ 
1884,  and  continued  until  June  30, 1885,  when  the  contract  was  com- 
pleted. With  the  exception  of  a  suspension  on  account  of  weather,  from 
late  in  December,  1884,  to  Aprill,  1885,  they  employed  on  this  work  from 
ten  to  twelve  large  clam-shell  dredges  and  one  large  dipper-machine. 

The  result  of  their  operations  has  been  to  add  150  feet  to  the  27-foot 
depth  in  Oraighill  Channel  and  100  feet  to  the  width  of  the  cut-offl 

They  have  excavated  and  removed  during  the  year  1,508,126  cubic 
yards  of  material. 

The  available  width  of  27-feet-deep  channels  on  June  30, 1885,  were 
as  follows : 


CraighiU  Channel 350 

Cnt-off  Channel 300 

Brewerton  Channel * 250 

Fort  McHenry  Channel 250 

The  total  amount  of  material  removed  from  the  channels  during  the 
year  ending  June  30, 1885,  was  1,715,247  cubic  yards. 

Owing  to  the  failure  of  Congress  at  its  last  session  to  continue  the 
appropriations  for  this  improvement,  the  channels  were  early  cleared  of 
dredging-machines,  and  in  April,  1885,  a  close  and  detailed  survey  of 
dredgf  d  channels  was  commenced.  This  work  is  now  nearly  completed, 
but  the  results  are  not  in  such  shape  as  to  permit  their  use  in  this  re- 
port. A  supplementary  report  will  be  made  at  an  early  date,  if  neces- 
sary, embodying  these  results,  with  detailed  estimates  for  the  completion 
of  the  original  project  for  a  channel  400  feet  wide  and  27  feet  deep  at 
mean  low  water. 

An  examination  of  the  work  as  plotted  shows  quite  considerable 
shoaling  along  the  ^^red  buoy"  sides  of  the  CraighiU  and  Brewerton 
channels  and  at  the  angle  between  the, Brewerton  and  Fort  McHenry 
channels.  This  shoaling  is  in  large  part  undoubtedly  due  to  heavy- 
draught  vessels  striking  against  the  bank  and  throwing  large  masses 
of  material  into  the  channels  on  their  return  to  deep  water.  The  sedi- 
mentary deposit  amounts  to  very  little. 

The  immediate  supervision  of  this  improvement  has  continued  to  be 
given  by  Mr.  W.  H.  Hutton,  with  bis  usual  zeal  and  ability. 

Money  statement. 

July  1,  1884,  amount  available $70, 46;^  65 

Amount  appropriated  by  act  approved  July  5,  1884 250, 000  00 

320, 463  65 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1.  ia-4 289,617  24 

July  1,  1885,  amount  available 30,  846  41 

f  Amount  (estimated)  required  for  completion  of  existing  project 200, 000  00 

j  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1877  200, 000  00 
1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 
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Ahttr€U!i  of  prapo$aU  for  dredging  in  ike  diannel  leading  to  harbor  at  Baltimoref  opened  at 

12.05  p.  m.,  Juguit  11, 1884. 


Voi 


I 

t 
4 


7 


Name. 


AddroM. 


Morris  and  Cmninga  Dredging 

Coomny 

N.  Y.  Steam  Dredging  Company. . 

American  Dredging  Company.... 

D.Conatantine 


Oeorge  C  Fobea  A  Company. 


Potter 

Atlantic  Dredging  Company. 

ITatlonal  Dredging  Company. 


I  New  York | 

...do 


Philadelphia. 
Baltimore 


■J 


....do \ 

Jersey  City 

Brooklyn, K.  Y... 

Wilmington,Del. 


Quantity  bid  for. 


10 
U 

IS 
IS 


BoasASanford Jersey  City 


^rd  Moore 

P.Morgan. 


Henry  Dn  Bois'  Sons. 
McNee 


Portland,  Me. . 
Washington  . . 

New  York..., 
San  Francisco...^ 


AU 

orCraiffhlU  Channel 

Brewerton  .......... 

100,000  yards  inCraighill. 

100,000  yards  in  ont-off  ... 

200,000  yards  in  Fort  Mo- 
Henry 

All  of  Craighill 

or  Fort  McHenrv 

or  350, 000  from  channel  to 
channel  in'  ont-off 

600, 000  yards  in  oatK>ff . . . . 

An 

CraighiU 

Cat-off 

Brewerton 

FortMcHenry 

All 

CndghlU 

CntKiff , 

Brewerton 

FortMcHMiry 

Cat-off 

AU 

Fort  McHeary 

....do 


Price  per 
cubic  yard. 


Brewerton 

100,000  from  CraighiU 

100, 000  ftvmFort  McHenry 
Channel  next  to  Brewer- 
ton  

CraighiU  and  Brewerton. . 


*  Material  that  can  be  worked  with  clam-sheU  dredge. 
tFor  all  hard  material  requiring  dipper-dredge. 
tProTided  aU  bid  for  is  awarded. 

Contract  made  with  American  Dredging  Company. 


Otntt. 
16| 
14 
16 

•   }?t 

26 

12 

121 

174 

^ 

10# 

m 

•16 

tat 


COMMBRCIAL  STATISTICS. 

CusTOM-Hou8E,  Collector's  Office, 

Baltimoref  Md,^ August  4,  1885. 

Sir:  A^^reeably  with  your  request  of  the  15th  of  May  last  you  are  herewith  fur- 
nished with  a  summary  of  the  commerce  of  the  port  of  Baltimore  for  the  fiscal  year 
ttding  June  30,  1885: 

Comparative  value  of  importations  for  the  years  1884  and  1885. 


Imports. 


Ft« 

]>vtlsble. 


Totel... 
Increase 


1884. 


$5,462,886 
5, 960, 779 


11,423,665 


IiAports. 


j>'^B>erican  vessels  (coin). 
^ fordgn yeuels  (coin)  ... 


.Total  coin 

^  Amerioan  ressels  (merchandise) 
'>  iorei((n  ressels  (merchandise) . . . 


SaiL 


671 
2,100 


188& 


$7, 019, 833 
4, 833, 984 


11,853,317 


429,662 


Steam. 


850 


ToUl. 


2,771 

2,768,496 

809.368 


850 

60,771 

8,231,062 


3, 570, 634 


8,282,683 
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RBCAPITtTLATION. 


VesaelB. 


Foreign .. 
Amenoan 


Difference  in  favor  of  foreign  TeBsela. 


SaiL 


$R11«468 
2,759,106 


Steam. 


$8,281,912 
50,771 


Total. 


$9,043,880 
2,809,037 


6,233,448 


DUTIK8  COLLECTED  AND  DUB  ON  MERCHANDI8B  IN  BOND  AND  TRANSPORTATION   IN 

BOND. 

Duties  collected 12,001,155  86 

Dotiesdueon  merohandise  in  bond 125,123  03 

Duties  due  on  merchandise  transported  in  bond  witlioat  appraisement  3, 613  15 

Duties  on  merohandise  transported  in  bond  without  appraisement....        184,870  58 

Total 2,314,762  62 

Corrency,  fees,  &o 80,610  65 

Total 2,395,373  27 

COMPARISON  AS  BBTWEBN  1884  AND  1885. 

Total  duties  collected  and  due,  1884 $2,546,058  79 

Total  duties  collected  and  due,  1885 2,314.762  62 


Decrease. 


This  sho  winff  is  not  unfavorable  to  the  commercial  trade  of  the  port. 
Tonnage  collected,  $22, 591  14. 


231,296  17 


VALUB  OF  EXPORTS. 


Exports,  1884 $43,064,217 

Exports,  1885 45,041,634 

Increase 1,977,417 


Carried  in  American  vessels : 

Steam 20,823 

Sswl 1,712.601 


Total  American 1,733,4^ 


Carried  in  foreign  vessels : 

Steam 40,879,225 

Sail 2,428,985 


Totalforeign 43,308,210 

The  exhibit  of  the  export  trade  during  the  year  shows  an  increase  in  the  general 
lines  of  merohandise.  While  wheat  exports  have  fallen  off,  flour  has  been  shipped  in 
largelv  increased  quantities  in  its  place,  while  in  meat  products,  provisions,  &o. ,  the 
trade  has  been  active. 
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NAVIGATION. 


Bntmnftee  and  olearanoes. 


YSafiXLS  KMTBBSD  FBOM  FOBUQIT  PORTS. 


Smn. 


Ttoff«{|En: 
Sail... 
Steam 


ToUl 


VEaSBLS  CLXABBD  FOB  VOBBIGH  PORTS. 


SaO. 


Total 


TesMla  entering  eoaatwise . 
TcaseU  eleasing  coastwise . 


Total 


Number. 


104 
4 

127 
351 


Tonnage. 


646 


167 
6 

104 
400 


685 


1,541 
1,747 


8,288 


54,161 
896 

78,876 
408,648 


632,871 


52,221 
1,741 

68,802 
608,200 


730,464 


934,746 
1,  ISl,  621 


2,076,267 


Emigranta  arriving  in  1884 -* 38,507 

Emigrants  arriTing  in  1885 15,928 

Decrease 22,579 

BEGISTERBD  TONNAGE. 


Description. 


Pmiaaant  registers : 

Sail 

Steam 

TesBporarj  registers: 

Ponnanent  enxoDinente : 
SaU 

StM 

Bmri_ 

Iron  ressels,  steam 
TeoBporarj  enrollments : 

n 

nnder  20  tons : 

Sail,  coasting  trade •.. 

Wooden,  steam,  coasting  trade 

Iron,  steam,  coasting  trade 

Total 

of  enrolled  ressels  In  the  fisheries.. 

of  enrolled  vessels  in  oosstlng  trade 

lof  enrolled  yschts 

baiH 

lost .* 

abandoned 


Number  of 
Teasels. 


60 
1 

26 

617 

60 

9 

48 

26 
2 

365 

57 

4 


1,275 


4 

772 

4 


6 
8 
4 


Gross 
tonnage. 


18,080  80 
376  72 

11, 514  85 

29,652  56 

19, 219  87 

2,207  58 

81, 149  90 

6, 191  77 
1,283  61 

4,371  23 

1, 193  80 

110  70 


125, 253  39 


118  45 

90, 164  67 

187  21 


790  51 
194  42 
220  93 


Net 
tonnage. 


18, 041  78 
223  60 

10, 939  80 

28,169  86 

14.436  87 

2,207  58 

22.608  71 

4,938  26 
912  42 

4, 152  63 

623  56 

64  00 


107,813  66 


112  53 

83. 023  75 

129  16 


741  35 
184  70 
220  86 
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SUMKABY  OF  YBSSBLS  LICEKSBD. 


Description. 

Permanent  licensed : 

Sail  vessels 

Wooden  steam , 

Ironsteun , 

Barges 

Temporary  licensed : 

Wooden  steam 

Iron  steam 

Total 


S'umborof 
vessels. 


503 
67 
44 

0 

09 
0 
1 


772 


Gross 
tonnsfe. 


28,742  8S 

18,648  26 

29,884  11 

2,207  68 

14,702  14 

4,290  26 

981  91 


99,85188 


Net 
tonnage. 


27,305  41 

18,978  87 

21,719  IS 

2,207  68 

13,996  24 

8,227  13 

718  8t 


88,162  91 


Hoping  that  this  Bommary  of  the  trade  of  the  port  may  meet  yoar  official  reqaire- 
ments, 

I  am,  very  reepectf  allyy  yoars,  &^., 

£.  H.  Webster, 
Colleotor  of  Cu$iom$. 
Col.  Wm.  p.  Craiohill, 

U.  8,  Engineer  Corps, 
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IMPROVEMENT  OF  THE  HARBORS  AT  WASHINGTON  AND  GEORGETOWN, 
DISTRICT  OF  COLUMBIA— IMPROVEMENT  OF  THE  POTOMAC  RIVER  AT 
WASHINGTON,  DISTRICT  OF  COLUMBIA  —  IMPROVEMENT  OF  JAMES 
RIVER,  VIRGINIA,  AND  OF  SHENANDOAH  RIVER,  WEST  VIRGINIA. 


REPORT  OF  MAJOR  PETER  C.  HAIN8,  CORPS  OF  KNGINEERS,  BVT 
LIEUT  COL,,  U,  a.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  1885,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS, 

IMPROVEMENTS. 


1.  Harbors  at  Washington  and  George- 
town,  District  of  Columbia. 
%  Potomac  River  at  Washington,  District 
of  Columbia. 


3.  James  River,  Virginia. 

4.  Shenandoah  River,  West  Virginia. 


United  States  Engineer  Office, 

Washington^  D.  C.j  July  31,  1885. 

Sir:  I  have  the  honor  to  transmit  herewith  my  annual  reports  on  the 
hver  and  harbor  improvements  under  my  charge  for  the  flscal  year  end- 
ing Jane  30, 1885. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 


The  Chief  op  Engineers,  U.  S.  A. 


Major  of  Engineers, 


J  I. 

improvement  Or  THE  HARBORS  OF  WASHINGTON  AND  GEORGETOWN, 

DISTRICT  OF  COLUMBIA. 

A  history  of  the  operations  carried  on  with  a  view  to  the  improve- 
?*cntof  the  harbors  at  Washington  and  Georgetown,  D.  C,  was  given 
iQ  my  annual  report  for  the  fiscal  year  ending  June  30,  1883. 

My  last  annual  report  gave  an  account  of  the  work  to  be  done  under 
J^ntract  entered  into  with  the  American  Dredging  Company,  of  Phila- 
delphia, Pa.,  dated  June  18, 1883,  under  which  certain  groups  of  rocks 
i^the  harbor  at  Georgetown,  known  as  A,„  D,  and  D^^  B  and  B,  and 
'^ftnd  F;,  were  to  be  removed  to  a  depth  of  20  feet  at  mean  low  tide. 
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The  work  under  the  contract  was  prosecuted  until  December  20, 1884, 
when  operations  weie  brought  to  a  stand-still  by  the  inclemency  of  the 
weather.  From  that  date  until  March  24, 1885,  nothing  was^  accom- 
plished, as  the  continued  presence  of  ice  in  the  river,  with  swift  cur- 
rents, caused  a  total  suspension  of  work.  At  the  latter  date  work  was 
again  resumed,  but  temporarily  delayed  by  the  sickness  of  the  diver, 
so  that  it  was  not  until  May  19, 1885,  that  the  work  was  completed  and 
the  contract  closed. 

On  September  30, 1884,  proposals  were  invited  by  public  advertise- 
ment for  the  removal  of  other  rocks  in  the  harbor  that  obstructed  navi- 
gation. These  rocks  were  designated  by  the  following  letters :  L,  N, 
M,  K,  O,  and  F,  all  of  which  were  to  be  removed  to  a  depth  of  20  feet 
below  mean  low  tide,  and  the  C  group,  connected  with  the  Georgetown 
shore,  between  the  "  waste  weir  "  and  the  foot  of  "  High  "  street,  sev- 
eral of  the  outer  projecting  parts  of  which  were  to  be  removed  to  16  feet 
below  the  same  level.  These  rocks  (the  C  group)  lie  so  close  to  the 
shore  that  it  was  not  thought  necessary  to  remove  them  to  the  full 
depth  of  20  feet.  Besides,  the  cost  of  doing  so  would  have  been  very 
great.  In  the  future,  they  may  be  removed  to  a  greater  depth  should 
commerce  require  it,  or  the  wharves  may  be  extended  so  as  to  reach  deep 
water  in  the  harbor. .  Bids  for  this  work  were  opened  October  22, 1884, 
and  found  to  be  as  stated  in  the  following  abstract: 

AMract  of  proposals  opened  by  Maj.  Peter  C.  Haina,  Corps  of  Engineers,  at  Washington^ 
D,  C.f  on  October  22,  1884, /or  tke  removal  of  rooks  in  Georgetown  Harbor,  IHstriet  of 
Columbia, 


No. 

Name*  and  addreaaea 
of  bidden. 

Price  for  removal  of  gronp. 

Total 

L. 

N. 

M. 

K. 

0. 

F. 

C. 

amount. 

1 
2 
8 

4 

William  E.  Chapinan, 

Brooklyn,  N.  Y 

Amerioan  Dredsing  Co., 

Philadelphia,  Pa 

Solon  S.  Andrews, 

Biddeford,Me 

Edward  B.  Lowe,  New 

York,N.Y 

1385 
800 
270 
175 

$1,150 

1,400 

1,242 

805 

$837  00 

1,100  00 

837  00 

542  50 

$1,400 

1,800 

1.512 

980 

$423  50 
400  00 
207  00 
195  00 

$3.702  60 
5,100  00 
5.049  00 
3,272  00 

$2,025  00 
2,400  00 
2,187  00 
1,417  50 

$9,923  10 

12,800  00 

11, 894  00 

7,387  00 

The  bid  of  Mr.  Edward  R.  Lowe,  of  New  York,  was  accepted,  it  being 
the  lowest  and  most  advantageous  to  the  Oovernment,  and  a  contract 
was  entered  into  with  him  on  November  5, 1884.  Owing  to  the  lateness 
of  the  season  Mr.  Lowe  did  not  commence  work  until  April  29, 1885,  and 
up  to  this  time  has  removed  the  rocks  L,  M,  and  N.  The  method  of 
doing  the  work  is  practically  the  same  as  that  employed  by  the  Ameri- 
can Dredging  Company,  and  as  a  full  account  of  that  was  given  in  my 
last  annual  report  it  is  not  deemed  necessary  to  refer  to  it  here. 

The  removal  of  the  K  and  O  rocks  is  nearly  completed,  when  the 
plant  will  be  put  to  work  on  the  F  group  and  the  removal  of  the  O 
group  will  follow. 

With  the  removal  of  these  rocks  the  harbor  at  Georgetown  will  be 
navigable  for  the  largest  class  of  vessels  that  can  reach  that  port,  and 
as  the  funds  on  hand  are  sufficient  for  attaiuing  that  object  no  further 
appropriation  is  asked. 

On  June  30,  1884,  there  was  available  the  sum  of  $4,418.70,  which  by 
the  terms  of  the  appropriation  act  was  limited  to  the  Washington  chan- 
nel.    Under  that  appropriation  35,116  cubic  yards  of  material  were 
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dredged  daring  the  mouth  of  March,  1885,  from  that  channel,  but  as 
operations  in  that  locality  are  more  closely  connected  with  the  improve- 
ment of  the  Potomac  Biver  in  the  vicinity  of  Washington,  D.  0.,  refer- 
ence is  requested  to  the  report  on  that  work  for  detailed  information. 
The  amounts  appropriated  for  this  work  are  as  follows  : 

June  11,  1870 $50,000 

March  3,  1873 50,00 

June  18,1878 60,00 

March  3,  1879 50,00 

Jane  14,  1880 - - 40,00a 

March  3,  1881 SO.OOq 

The  work  is  in  the  collection  district  of  Georgetown,  D.  C,  which  is  the  nearest 
port  of  entry.  Nearest  light-house,  Jones  Point,  Virginia.  Beveuue  collected  for  the 
year  ending  June  30,  1885,  $22,126.90. 

Money  statement, 

July  1, 1884,  amount  available , $34,084  78 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusiye  of 

outstanding  liabilities  July  1,  1884 $15,072  48 

July  1, 1886,  outstanding  liabilities 586  63 

15,659  11 

July  1,  1885,  amount  available 18,425  67 


Ahatract  of  eontraoU  for  improving  harbors  at  WfUkington  and  Georgetown^  D,  C,  in  force 

during  fiscal  year  ending  June  30,  1885. 


Ha 

Contractors  and  addreasea. 

Date  of  contract. 

Sabject  of  contract. 

Amount. 

1 

2 

American  Dredging  Companyr  Philadel- 
phia, Pa.* 
Bawaid  B.  Lowe.  New  York,  N.  Y 

June  18,  1883 

November  5. 1884  . . . 

Bemoval  of  rocks . . . 
do 

$14,400 
7,887 

*  Completed. 

Value  of  receipts  and  shipments  ai  the  harbors  of  Wtuhington  and  Georgetown^  D.  C,  dur- 
ing the  year  1884. 


Articles. 


Asphalt 

Beef  cattle,  calves,  and  sheep. 

Ccnent  (part  foreign) 

CeaU  antliracite 

C«aL  bitaminoQs 

Fertilisers 

fish 

FlMxr  (shipped) 

Grain  (wheat  and  com) 

Hay  and  straw 

lee. 


LuDber  (board  measnre) 

Limber,  laths,  shingles,  and  cedar 

posts 


Yalne. 


$IH 

M. 

61. 
889, 
715, 
297, 
141. 
807, 

67. 

63, 
552, 
487. 


520  00  I 
850  00 
<S02  00 
314  00 
790  00 
000  00 
550  00 
500  00 
640  00 
000  00 
600  00 
204  00 


81, 200  00 


Articles. 


Oil,  cmde 

Oysters 

Paving-blocks 

Potatoes  (sweet) 

Salt -. 

Sand 

Stone,  dressed  and  rough . 

Water  and  gas  pipe 

Watermelons 

Wood,  osk  and  pine 


Value. 


Total. 


14, 500  00 

118, 020  60 

10, 248  00 

6,093  00 

7.085  00 

11. 291  00 

60. 792  00 

260,280  00 

22. 424  10 

80, 092  00 


4,075.385  60 


The  following  table  shows  the  amount  of  miscellaneons  freight  (value  not  known) 
broaght  to  these  harbors,  and  not  included  in  the  foregoing : 

By  steamer  from — 

Tons. 

New  York 58,250 

Philadelphia 24,062 

Baltimore 4,2:J5 

Norfolk : 102,187 

By  river  steamers 44,100 


Ferry  and  local  passenger  steamers  not  included. 
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NUMBER  OF  VESSELS  OF  VARIOUS  CLASSES  ARRIVING  AND  DEPARTING  DURING  THS 

^  YEAR  1884. 

Steamers  drawing  from  5  to  15  feet 1,050 

Vessels  drawing  from  10  to  15  feet l 687 

Vessels  drawing  from  8  to  10  feet 56 

Vessels  drawing  from  4  to  8  feet 1, 093 

Barges .       344 

Ferry  and  local  passenger  steamers  not  included. 


J    2. 

IMPROVEMENT  OF  THE  POTOMAC  RIVER  AT  WASHINGTON,  DISTRICT  OF 

COLUMBIA. 

A  history  of  the  changes  that  have  taken  place  in  the  topography  of 
the  Potomac  Biver  in  the  vicinity  of  the  national  capital,  of  the  varioas 
surveys  made  and  plans  proposed  for  improving  the  river  and  city  front 
during  the  last  half  century,  is  contained  in  my  annual  report  for  1883. 

The  first  appropriation  for  the  work  was  made  by  act  of  Congress 
passed  August  2,  1882.    This  act  reads  as  follows: 

Improving  the  Potomac  River  in  the  vicinity  of  Washington  with  reference  to  .th® 
improvement  of  navigation,  the  establishment  of  harbor  lines,  and  the  raising  of  the 
flats  under  the  direction  of  the  Secretary  of  War,  and  in  accordance  with  the  plan 
and  report  made  in  compliance  with  the  river  and  harbor  act  approved  March  3, 
1881,  and  the  reports  of  the  Board  of  Engineers  made  in  compliance  with  the  resolu- 
tion of  the  Senate  of  December  13,  1881,  four  hundred  tjiousand  dollars. 

And  it  is  hereby  made  the  duty  of  the  Attorney-General  to  examine  all  claims  of 
the  title  to  the  premises  to  be  improved  under  this  appropriation;  and  see  that  the 
rights  of  the  Government  in  all  respects  are  secured  and  protected,  and  if  he  deems 
it  necessary  he  is  authorized  to  cause  a  salt  or  suits  in  law  or  in  equity  to  be  insti- 
tuted in  the  name  of  the  United  States,  in  the  supreme  court  of  the  District  of  Co- 
lumbia, against  any  and  all  claimant's  of  title  under  any  patent  which  in  his  opinion 
was  by  mistake  or  was  improperly  or  illegally  issued  for  any  part  of  the  marshes  or 
flats  within  the  limits  of  the  proposed  improvement. 

By  act  approved  July  5, 1884,  Congress  made  an  additional  appropri- 
ation of  $500,000  for  continuing  the  improvement.  The  object  of  the 
improvement  is  clearly  stated  in  the  act  making  the  first  appropriation. 
The  method  of  carrying  it  into  efiect  is  to  dredge  material  from  the 
river  by  means  of  dredging  machines  and  deposit  it  on  the  flats,  thereby 
improving  navigation  and  raising  the  marshes  above  overflow  fit  the 
same  time.  The  Washington  and  Virginia  channels  of  the  river  are  to 
be  made  deep  enough  and  wide  enough  to  accommodate  the  largest  class 
of  vessels  that  can  reach  Giesboro'  Point;  the  latter  channel  to  have 
such  cross-sectional  area  that  it  can  discharge  the  highest  freshets  with- 
out overflowing  its  banks — at  least  on  the  side  toward  the  city.  The 
flats  are  to  be  raised  until  the  portion  above  Long  Bridge  is  3  feet 
above  the  freshet  slope  of  1877,  and  the  part  below  the  bridge  has  the 
same  height  at  the  middle  line,  from  which  line  it  will  slope  toward  each 
channel  to  the  margin  of  the  fill,  where  it  will  be  6  feet  above  mean 
low  tide.  A  large  tidal  reservoir,  not  less  than  8  feet  deep,  will  be  es- 
tablished between  Long  Bridge  and  the  sewer  canal,  to  supply  fresh 
water  to  the  Washington  Channel,  which  channel,  at  the  upper  end,  will 
be  cut  ofl"  from  communication  with  the  Virginia  Channel.     A  smaller 
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reservoir  is  to  be  established  near  the  foot  of  Seventeenth  street,  for  the 
purpose  of  flashing  the  sewer  canal.  The  large  reservoir  is  to  be  pro- 
vided with  inlet  and  outlet  gates  of  ample  dimensions  to  fill  it  on  the 
flood  tide  from  the  Yitginia  Ohannel,  and  empty  it  on  the  ebb  tide  into 
the  Washington  channel.  The  plan  contemplates  the  removal  or  re- 
bailding  of  Long  Bridge  on  fewer  piers,  with  wider  spans;  and  also 
that  the  sewage  now  discharged  into  the  Washington  Channel  be  inter- 
cepted and  conveyed  to  James  Greek. 

The  condition  of  the  river  front  at  the  time  the  first  appropriation 
was  made  had  become  so  bad,  in  a  sanitary  point  of  view,  that  certain 
parts  of  the  city  had  become  almost  uninhabitable.  This  was  caused 
by  deposits  on  the  city  front  of  sediment  from  the  river  and  the  solid 
matter  from  the  sewers,  which  had  formed  flats  or  marshes  covering  an 
area  of  several  hundred  acres.  These  flats,  on  which  there  was  a  dense 
growth  of  marsh-grass  and  reeds,  were  covered  by  water  for  about  one- 
half  the  time  and  uncovered  the  other  half.  In  the  latter  condition 
they  were  exposed  for  a  time  each  day  to  the  rays  of  the  sun,  which  in 
summer  produced  favorable  conditions  for  malarial  disesises.  The  Wash- 
ington and  Georgetown  channels  had  not  the  depth  and  width  that  nav- 
igation required,  and  dredging  was  frequently  necessary  for  the  relief 
of  commerce.  The  depth  of  water  on  the  bar  below  Long  Bridge  was 
only  16  feet,  while  on  the  bar  above  the  bridge  it  was  only  16  feet  at 
mean  low  tide.  A  narrow  channel  through  each  was  kept  open  by  re- 
peated dredging,  as  they  invariably  shoaled  up  after  a  freshet. 

At  the  date  of  my  last  annual  report  there  had  been  dredged  ffom 
the  river  1,136,531  cubic  yards  of  material,  and  a  channel  from  deep 
water  near  Giesboro'  Point  to  Georgetown  20  feet  deep  at  low  tide  and 
about  300  feet  wide  had  been  obtained.  The  spoils  taken  from  the  river 
bed  were  deposited  on  the  marshes  in  front  of  the  city,  raising  an  area 
of  about  one  hundred  and  twenty  acres  above  overflow  by  ordinary 
high  tides.  About  six  acres  near  the  Naval  Observatory  had  been  filled 
to  6  feet  above  low  tide,  and  about  5,100  linear  feet  of  embankment 
along  the  margin  of  Sections  I  and  II  had  been  built. 

During  the  past  fiscal  year  operations  have  been  continued  as  follows : 
The  dredging  operations  in  the  Virginia  Ohannel  were  continued  under 
the  contract  with  P.  Sanford  Boss  until  October  6,  1884,  when  his  con- 
tract was  closed.    The  total  amount  dredged  and  deposited  on  the  flats 
imder  this  contract  was  1,418,771.42  cubic  yards.    The  price  paid  was 
21.2  cents  per  cubic  yard,  measured  in  scows.    The  plan  of  doing  the 
work  was  to  dredge  the  material  into  scows,  tow  the  latter  to  a  dumping 
basin,  and  drop  the  material  into  it.    It  was  then  redredged  and  loaded 
into  cars,  which  were  taken  to  the  place  of  final  deposit  on  the  flats. 
This  plan  necessitated  double  handling,  required  the  construction  of 
long  lines  of  trestle-work,  which  afterward  became  useless,  and  about 
doubled  the  work  performed,  but  it  helped  in  another  way,  by  softening 
the  material,  so  that  when  it  was  dropped  from  the  car  it  spread  out  lat- 
terly to  a  great  distance. 

On  July  21, 1884,  bids  were  solicited  by  advertisement  for  dredging 
about  1,000,000  cubic  yards  along  the  front  of  the  city  in  the  Washing- 
ton Channel,  which  reaches  from  the  junction  of  the  Eastern  Branch 
with  the  Potomac  to  Long  Bridge,  the  material  taken  out  of  the  river 
to  be  deposited  on  the  neighboring  flats— Section  III.  The  manner  of 
doing  the  work  was  left  to  the  option  of  the  contractor,  but  he  was  re- 
<)iured  to  explain  in  his  bid  the  method  he  proposed  to  adopt  and  to 
Batisfy  the  engineer  that  it  was  adapted  to  the  work. 
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The  following  is  a  list  of  the  bids  received : 

Ahatraot  of  proposals  opened  by  MOfj.  Peter  C.  Mains,  Corps  of  Engineers,  ai  Waskingtonf 
D.  C,  August  20,  1884,  for  dredging  in  the  Washington  Channel  of  the  Potomac  Biver, 
and  depositing  the  material  on  Section  III,  Potomac  Flats,  at  Washington,  D,  C,  Esti- 
mated amount,  1,000,000  cubic  yards. 


No. 

Names  and  addresses  of  bidders. 

*Mea8nre- 
ment. 

Cnbic 
yards. 

Price  per 
cubic  yard. 

Ajnonnt. 

1 
2 

D.  B.  Culver  Company,  New  York  City,  N.  Y. .. 
Kittftnhonfle Moore. Mobile.  Ali^.. ^ ^.^ 

Scow 

Scow 

In  place  .. 
Scow 

1  scow.... 
i  in  place . 
Scow 

1, 125, 600 
1, 125, 000 
1,000,000 
1, 125, 000 

562,500 

500,000 

1,125,000 

dents. 

in 

12.37 
28 

m  \ 

21 

$206,125  00 
154,887  50 

8 

Benson  A,  McNee.  San  Francisco.  Cal . .% 

123,700  00 

4 
5 

e 

Morris  St.  Cnmings  Dredging  Company,  New 
York  City,  N.  y! 

Ross  &  Sanford.  Jersey  City,  N.J 

National  Dredging  Company,  Wilmington,  Del. 

315,000  00 

200,843  75 
238,250  00 

*1,000,000  cabio  yards  in  place  calculated  as  equivalent  to  1,125,000  cubic  yards  in  soow. 

The  bid  of  Messrs.  Benson  &  Mcl^ee,  of  San  Francisco,  Oal.,  was 
the  lowest,  and  it  was  accepted. 

Their  plan  for  doing  the  work  was  to  suck  the  material  up  from  the 
bed  of  the  river  by  means  of  a  large  centrifugal  pump  and  discharge 
it  on  the  flats,  at  the  desired  place,  through  pipes.  The  vehicle  for  con- 
veying the  solid  matter  is  water,  and  the  dredge  built  on  this  principle 
is  called  hydraulic.  The  work  was  to  have  been  commenced  by  Decem- 
ber 1, 1884 ;  the  contractors,  however,  met  with  some  delay  in  getting 
their  machinery  constructed,  and  it  was  not  until  December  24  that 
the  dredge,  ^o.  1,  actually  began  work.  It  was  found,  after  she  got  to 
work,  that  she  was  weak  in  certain  parts ;  these  gave  way  from  time 
to  time  under  the  strain  to  which  they  were  put,  and  much  time  was 
lost  in  repairing  breaks.  All,  or  nearly  all,  the  weak  parts  have  since 
been  replaced  by  stronger  ones,  and  the  machine,  in  consequence,  is 
in  much  better  condition  for  work  and  is  making  better  progress.  It  is 
evident,  however,  that  the  engines  are  deficient  in  power,  and  it  may  be 
necessary  to  replace  them  by  new  ones,  or  put  in  a  smaller  pump,  when 
the  discharge-pipe  is  lengthened.  Considerable  delay  was  also  caused 
by  the  inexperience  of  the  hands  employed,  few  of  whom  had  ever  seen 
a  machine  of  this  kind.  Gold  weather  also  caused  considerable  delay  ; 
during  a  part  of  the  winter  the  river  was  frozen  over  so  that  work  was 
impracticable.  The  machine  consists  of  a  large  rotary  pump,  mounted 
on  a  scow-built  vessel  100  feet  long  and  50  feet  beam.  From  the  pump 
there  is  a  cast-iron  suction  pipe  leading  to  the  forward  part  of  the  vessel 
and  thence  to  the  water.  The  vertical  part  of  this  pipe  is  rigidly  sus- 
pended from  a  frame  which  rotates  from  one  side  to  the  other  across  the 
bow  of  the  vessel  and  allows  the  lower  end  of  the  pipe  to  describe  the 
arc  of  a  circle  60  feet  in  diameter.  In  this  way  the  machine  makes  a 
cut  60  feet  wide  at  each  forward  movement.  The  suction-pipe  is  tele- 
scopic, so  that  it  can  be  lengthened  or  shortened  as  the  depth  to  be 
made  requires.  Connected  with  the  pump  is  a  discharge-pipe,  which 
passes  over  the  side  of  the  vessel  and  is  made  flexible  by  joints  of  rub- 
ber cylinders  or  cast-iron  ball-joints.  The  discharge-pipe  is  carried  to 
land  on  pontons  or  flat-boats,  and  from  thence  to  the  place  of  discharge 
on  the  ground.  The  machine  is  provided  with  two  spuds  to  hold  her 
steadily  in  position,  and  is  moved  forward  or  backward  by  means  of 
lines.  The  lower  end  of  the  suction-pipe  is  provided  with  a  cast-iron 
hood  or  bonnet,  8  feet  in  diameter.    The  material  forming  the  bed  of 
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the  river  is  cat  up  and  agitated  at  the  moath  of  the  suction  pipe  by  a 
system  of  knives  or  plows  which  rotate  about  a  vertical  shaft  passing 
throQgh  theceuterof  the  hood  ;  it  thus  becomes  mixed  with  the  water;  and 
is  taken  into  the  suction-pipe  by  the  vacuum  created  in  the  pump,  after 
passing  through  which  iteutersandis  discharged  through  the  discharge- 
pipe.  The  proportion  of  solid  matter  to  water  that  is  pumped  through 
the  pii^es  varies  with  the  character  of  the  material,  the  height  it  has 
to  be  raised,  the  length  of  the  disqharge-pipe,  and  the  velocity  at  which 
the  pump  is  running  at  the  time.  Judged  from  si)ecimens  taken  at  the 
end  of  the  discharge  pipe,  the  proportion  of  solid  matter  to  water,  under 
favorable  circumstances,  is  as  great  as  25  to  35  per  cent. ;  much  of  the 
time,  however,  it  does  not  reach  10  per  cent.  Tiie  machine  does  good 
work  when  an  average  of  10  i>er  cent,  of  solid  material  can  be  kept  up 
continuously.  As  to  the  character  of  the  material  thdt  can  be  dredged 
by  this  sort  of  machine,  no  better  evidence  that  the  occular  demonstra- 
tion that  can  be  made  at  the  end  of  the  discharge-pipe  is  needed. 
There  one  will  find  all  sorts  of  material  that  has  come  from  the  river 
bed,  silt,  balls  of  clay,  sand,  gravel,  and  bowlders  from  the  size  of  an 
egg  to  that  of  a  man's  head. 

The  material  is  discharged  in  low  conical  heaps.  The  lightest  is  car- 
ried off  to  to  a  distance ;  the  heaviest  dropi)ed  near  its  exit  from  the 
pi|>e.  Stiff  clay  is  cut  up  at  the  mouth  of  the  suction-pipe  and  dis- 
charged in  the  form  of  balls,  a  form  given  to  it  in  its  passage  through 
the  pii>es.  This  mode  of  dredging  requires  the  use  of  embankments 
inclosing  the  space  to  be  filled,  and  some  means  of  drawing  off  the 
water  when  the  solid  matter  has  settled.  It  has  advantages  over  any 
other  known  method  in  that  it  requires  but  little  or  no  Isbor  to  spread 
the  material  out  to  anyiequired  grade,  and  it  makes  a  smooth  and 
even  bottom,  so  that  the  amount  of  dredging  to  get  a  certain  depth 
of  water  can  be  estimated  with  more  exactness.  On  this  work  the  dis- 
charge-pipe has  not  yet  exceeded  in  length  about  1,800  i'eet.  Up  to 
that  distance  the  machine  works  well  in  soft  material,  and  has  done 
fairly  well  in  hard  material.  It  is  thought  that  the  machines  now  on 
the  work  have  not  power  enough  to  drive  the  material  through  the 
pipes  where  the  distance  exceeds  2,000  feet.  A  third  machine  is  beiog 
built,  with  more  power  and  some  improvements  in  other  respects.  This 
latter  machine  will  be  used  when  the  discharge-pipe  is  too  long  for  the 

oUier  two. 
The  material  is  taken  from  the  river  at  depths  varying  from  2  to  20  feet 

below  the  surface ;  that  from  the  latter  depth  must,  therefore,  be  lifted 

through  a  verticjil  height  of  about  28  feet  to  reach  the  point  of  discharge. 

The  total  height  to  which  the  material  was  lifted  by  the  other  process 

was  about  70  feet. 

The  following  is  the  monthly  statement  of  the  amount  of  work  done 
by  each  one  of  the  two  hydraulic  dredges  engaged  on  this  improvement. 
The  amount  is  estimated  in  the  cut. 


Period. 


^•Hirch31,lftclasiT« 

"S?.:::;:::;;:::;::::: 

Jn« 


59  £ 


Approxi- 

Dredge    mate  length 

Dredge 

No.l. 

of  dis- 

No. 2. 

charge-pipe. 

Oub.  yds. 

Fest 

Oub.  yd$. 

24,534 

600 

10,562 

38,688 

900 

58,033 

46.764 

e!» 

89.602 

68,315 

1 

900 

00, 279. 9 

Approxi- 
mate length 

of  di«- 
charge-pipe. 


Feet. 


600 

900 

1,050 

1,200 
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With  a  view  to  filling  in  the  area  between  the  Monament  grounds 
and  the  margin  of  the  proposed  tidal  reservoir,  as  well  as  the  marshes 
in  close  proximity  to  the  sewer  canal,  as  soon  as  practicable,  bids  were 
solicited  by  advertisement  for  forming  an  embankment  along  the  north- 
east and  northwest  margins  of  the  tidal  reservoir.  This  embankment 
will  become  the  margin  itself  when  the  space  behind  it  is  filled  in. 

In  response  to  the  advertisement,  the  following  bids  were  received : 

Abstract  of  proposals  opened  by  Maj,  Peler  C.  Haitt9,  Corps  of  EngineerSy  at  Washingtonf 
D.  C,  August  4,  1884,  for  dredging  and  forming  etnbanknient  along  the  northwest  and 
northeast  margins  of  the  tidal  reservoir ^  Section  II,  Potomac  Flats,  Washington,  D.  C. 


No. 


Names  and  addreuea  of  bidders. 


I 
2 
3 

4 
5 
6 
7 


The  D.  E.  Culver  Company.  New  York  City,  N.  Y 

'  American  Dredging  Company,  Philadelphia,  Pa 

j  Daniel  Constantino,  Baltimore,  Md 

Thomas  P.  Morgan,  Washington,  D.  C 

Ross  St  Sanford.  Jersey  City,  N.  J 

Atlantic  Dredging  Company.  Brooklyn,  N.  Y 

Morris  Sl  Cumings  Dreaging  Company,  New  York  City,  N.  Y. 


Estimated 

number 

of  cubic 

yards. 


120,000 
120,000 
120,000 
120,000 
120.000 
120,000 
120,000 


Price     ■■ 
per  cnbic  Amount, 
yard.    I 


Oentt.    , 

114 
16 

19    j 

22i  I 

15 


$13.^0 
10,200 
22,800 
27,000 
16.680 
16.200 
18,000 


The  bid  of  tbe  D.  £.  Culver  Compftny,  of  New  York,  the  lowest,  waa  accepted. 

The  estimated  anioant  of  dredging  to  form  the  embankment  was 
120,000  cabic  3'ards,  and  this  amount  represents  so  much  fill  on  the  fiats. 
The  trench  from  which  the  material  was  taken  is  a  little  over  100  feet 
wide  and  not  less  than  6  feet  deep.  It  was  formed  by  making  succes- 
sive cuts,  depositing  the  material  as  far  from  the  side  of  the  dredge  as 
possible,  and  allowing  it  to  harden.  After  the  first  cut  was  made,  rip- 
rap stone  was  deposited  along  the  shore  side  of  the  trench  to  a  height 
of  3  feet  above  low  tide.  This  stone  forms  a  footing  for  the  embankment^ 
protecting  it  from  sliding  or  pressing  out,  and  gives  a  foundation  for  a 
slope  paving,  which  will  be  needed  at  a  later  period  of  the  work. 

The  work  was  promptly  begun  August  11, 1884,  but  owing  to  bad 
weather,  a  machine  with  too  short  a  boom,  and  a  badly  constructed 
chute,  the  work  was  not  completed  until  June  18,  1885,  when  the  con- 
tract was  closed.  The  amount  excavated  and  deposited  in  embankment 
was  121,413  cubic  yards. 

On  August  1,  1884,  proposals  were  solicited  for  dredging  and  em- 
bankment along  the  Washington  Channel  side  of  tbe  proposed  fill  be- 
low Long  Bridge. 

The  following  is  an  abstract  of  the  bids  received  : 

Abstract  of  proposals  opened  by  Mnj.  Peter  C.  Halns,  Corps  of  Engineers,  at  Washington, 
D,  C,  August  20, 1884, /or  dredging  and  forming  embankment  along  the  northeast  margin 
of  Section  III,  Potomac  Flats,  at  Washington,  I),  C. 


No. 


Names  and  addresses  of  bidders. 


Estimated 
I    number 


Price 
or^uWc  i  ^i;^'""   Amonnt. 
varda.  **"*' 


1 
2 
3 
4 
5 
6 


Morris  &.  Comings  Dredging  Company,  New  York  City,  N.  T 150, 000 

Atlantic  Dredging  Compnn v,  Brooklyn,  N.  Y '. ,  150,  000 

Ross  &.  Sanford,  Jersey  City,  N.J 150,000 

Daniel  Constantino,  Baltimore.  Md.      150,000 

Thomas  P.  Morgan,  VVaahinjrtou,  D.  C 150,000 

Frank C.  So mers.  Philadelphia,  Pa 150,000 


Centt. 

, 

22 

$33,000  Ot> 

13* 

20,  2:>o  oo 

U 

16,  500  OO 

12A 

18,  450  OO 

15,V 

23.  100  OO 

10| 

15,  037  50 

—    ^.  _     _ 

-     .                     ^ 

The  c'jutract  was  awarded  to  Frank  C.  Somers,  of  Plilladelphia,  by  whom  it    was 
carried  out,  after  some  delay  duo  to  cold  weather  and  other  causes. 


ordance  witli   bids    received  iu  respoDse  to  a  public  advertisement 

led  August  2,  X8S4:. 

[he  following  is  an  abstract  of  tbe  bids  received  : 

ifr«l  0/  j»ropo«al«  opened  by  Maj,  Peler  C.  Bains,  Carps  of  Enginetrs,  at  WasUpgian, 
D.  C,  ivgufi  20, 1884,  for  furnishing  riprap  stone  for  the  work  of  improving  Poiomao 


El     KamM  and  addr^Mes  of  bidders. 


1  Simon  Cannody,  New  GenoTa,  Pa 

2  6.  YanderweraeiL.  Georgetown.  D.  C. . 
2  J.  A.  Blondoa,  Geonretown,  D.  C  — 
4  W.  H.  Groat  Sc  Co.,  Wasbioffton,  D.  C 
i  Poioaao  Bed   Sandstone  Company, 

WaebinRUm.  D.  C 

I  H.  P.  Gilbert,  Georgetown,  D.  C 


Margin  1 

)f  tidal  I 

rf 

1 

if 

0 
1 

rice 
bio 

0 

cu 

15,000 

$2  30 

15.000 

VI 

15  000 

1  05 

15,000 

97 

15,000 

00 

15,000 

05 

o 


Section  III. 


I 

o 


$34,500 
14.550 
15,750 
14,550 

10,350 
14,250 


15,000 
15,000 
15,000 
15,000 

15.000 
15,000 


$2  30 

1  14 

1  25 

07 

94 
1  15 


§ 

o 


$34,500 
17,100 
18,750 
14,550 

14,100 
17,250 


Total 
amount 


$69,000 
31,050 
34,500 
29,100 

*24.450 
31,500 


*  Or  81  cents  per  cnbio  yard  for  whole  amount,  $24,300. 

Ou  Angust  ^,  1884,  proposals  were  invited  for  an  additional  1,000,000 
cable  yards  of  dredging  in  the  Virginia  Channel  above  Long  Bridge, 
vith  a  view  to  widening  this  channel  and  providing  additional  material 
br  filling  the  flat«  above  the  bridge. 

Tbe  following  is  an  abstract  of  the  bids  received : 

^hfrud  of  proposals  opened  by  MaJ,  Peter  C.  Hains^  Corps  of  Engineers^  at  Washington, 
D.  C,  on  September  17,  1884,  for  dredging  in  the  Virginia  Channel  of  the  Potomac  River, 
m4  depositing  the  mattrialonthe  Potomac  Flats  at  Washington,  D,  C.  Estimated  amount. 
UnO^OOO  cuhie  yards. 


II- '  > 
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The  coulract  was  awarded  to  Benson  &  McNee,  of  California,  the 
same  parties  to  whom  the  contract  for  dredging  the  Washington  Chan- 
nel WHS  awarded.  The  method  of  doing  the  work  is  the  same  as  that 
on  their  other  contract,  viz,  hy  the  use  of  an  hydraulic  dredge  and 
discharge-pipe  reaching  from  the  dredging  ground  to  the  place  of  de- 
posit. After  the  award  of  this  contract,  the  contractors  built  another 
dredge,  designated  as  No.  2,  to  which  reference  has  been  already  made. 
The  commencement  of  the  work  was  delayed  by  the  severe  winter 
weather  and  by  the  same  defects  in  machinery  as  had  been  found  in  the 
first  dredge.  With  a  view  of  getting  both  machines  into  working  con- 
dition, they  were  allowed  to  work  in  the  Washington  Channel,  where 
they  would  be  less  exposed  than  in  the  Virginia  Channel.  In  fact,  it  is 
not  safe  for  any  kind  of  dredge  to  work  in  the  Virginia  Channel  in  win- 
ter. During  the  month  of  April  both  machines  worked  in  the  Wash- 
ington Channel,  and  on  May  1,  ^'o.  1  was  taken  from  that  work  and 
placed  on  the  Virginia  Channel.  Her  record  has  not  yet  come  up  to 
the  expectations  of  her  owners,  'but  it  must  be  acknowledged  that  she 
has  found  much  harder  digging  than  was  anticipated.  She  has  worked 
a  great  part  of  the  time  in  compact  beds  of  gravel  and  bowlders — ma- 
terial that  tests  the  capacity  of  the  machine  to  the  ui  most.  The  measure- 
ment of  the  material  is  in  place,  which  represents  an  amount  of  ma- 
terial removed  much  in  excess  of  scow  measurement ;  the  difference,  it  is 
believed,  being  as  much  as  26  per  cent,  in  favor  of  the  former.  The 
machine  is  now  in  good  working  order,  and  it  is  expected  that  her  rec- 
ord will  very  much  improve  as  she  progresses  downstream  where  the 
material  is  softer. 

it  was  intended  to  have  commenced  the  construction  of  the  inlet  gates 
of  the  tidal  reservoir  with  funds  appropriated  by  the  act  of  July  5, 1884, 
but,  after  a  careful  consideration  of  the  matter,  it  was  decided  that  the 
construction  of  them  could  better  be  deferred  until  a  new  appropriation 
be  made,  and  that  the  funds  allotted  to  the  inlet  gates,  with  other  funds 
thait  became  available  owing  to  the  low  price  at  which  contracts  for 
other  work  had  been  made,  could  be  applied,  with  better  advantage  to 
the  Government,  in  additional  dredging.  Accordingly,  on  January  26, 
1885,  1  addressed  you  the  following  letter : 

United  States  Engineer  Offios., 

WashingUm,  D,  C,  January  26,  18^. 

Sir:  Referring  to  my  letter  of  Jnly  17,  1884,  submitting  a  project  for  the  expendi- 
ture of  the  appropriation  made  by  act  of  Congress  approved  July  5, 1884,  for  improv- 
ing Potomac  River  at  Washington,  D.  C,  I  desire  to  say  that  on  a  more  careful  study 
of  the  subject  I  am  of  the  opinion  that  it  would  be  to  the  interest  of  the  Qovernment 
to  apply  the  ^45,000  allotted  to  the  inlet  sluice-gates  of  the  tidal  reservoir,  to  dredg- 
ing in  the  Virginia  Channel  below  Long  Bridge.  It  is  not  expedient  to  commence 
the  construction  of  the  sluice-gates  until  a  sufficiently  lar^e  appropriation  is  available 
for  their  completion,  and,  under  any  circumstances,  it  is  not  now  advisable  to  con- 
Btruct  them  until  after  another  appropriation  is  made. 

The  cross-sectional  area  of  the  Virginia  Channel  below  Long  Bridge  is  somewhat 
less  than  at  the  site  of  the  bridge  itself.  With  a  view  to  lessening  the  danger  of 
damage  to  the  city  by  freshets  and  provide  a  more  commodious  channel  below  the 
bridge,  one  of  a  width  more  nearly  equal  to  that  which  will  be  found  above  it  when 
the  present  contract  of  Benson  &.  McNee  is  carried  out,  I  recommend  that  the  allot- 
ment of  $45,000  to  the  construction  of  sluice-gates  be  changed,  so  as  to  be  for  dredging 
the  Virginia  Channel  below  Long  Bridge,  the  dredged  material  to  be  deposited  on 
Section  III  of  the  flats.  I  also  find  I  have  sufficient  funds  on  hand  of  the  present 
appropriation  to  construct  that  portion  of  the  embankment  along  the  outer  edge  of 
the  fill  on  Section  II  between  Long  Bridge  and  the  site  of  the  inlet  gates,  and  the  em- 
bankment along  the  southwest  margin  of  the  tidal  reservoir.  It  is  important  that 
both  of  these  embankments  should  bo  constructed  with  the  least  delay,  in  order  to 
allow  them  to  become  hard  and  compact. 

I  therefore  request  that  I  be  authorized  to  commence  this  work.    The  embankments 
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will  be  constrncted  to  the  same  manner  as  that  now  being  built  along  the'Washing- 
ton  Channel — a  trench  will  be  made  by  means  of  a  dredge  with  a  long  boom,  and  a 
footing  of  riprap  formed  in  the  trench  to  sustain  the  embanKment  that  will  be  formed 
behind  it.  f*^ 

All  the  work  referred  to  above  is  in  accordance  with  the  approved  project,  andjt 
is  proposed  to  do  it  by  contract,  after  advertisement  in  the  usual  way. 
Very  respectfoUy,  your  obedient  servant, 

Peter  C.  Hains, 
Major  of  Engineers. 
To  the  Chief  of  Enginkers,  U.  S.  A. 

The  snggestion  therein  made  having  been  approved  by  the  Chief  of 
EngineerH,  advertisements  were  issued  on  February  2, 1S85,  for  dredg- 
ing and  embankment  along  the  southeast  margin  of  the  tidal  reservoir 
and  the  face  of  the  fill  between  the  site  of  the  inlet  gates  and  the  south- 
west end  of  the  causeway  of  Long  Bridge,  for  stone  to  form  the  footing 
of  the  embankment,  and  for  dredging  in  the  Virginia  Channel  below 
Long  Bridge,  and  in  the  tidal  reservoir  itself. 

The  following  is  an  abstract  of  the  bids  received  for  dredging  and 
embankment: 


Ahthratt  of  propoeaUy  opened  hy  Maj.  Peter  C.  HainSf  Corpe  of  EngineerB,  at  WashinQtonf 
D.  C,  March  2,  1885, /or  dredging  and  forming  embankment  along  a  part  of  the  aontneaet 
wtmrgin  of  the  tidal  reeervoir^  and  along  the  outer  margin  of  flute  on  Section  II ^  Potomac 
FlaUy  at  JVaMngton,  D,  C. 


K€L 


NamM  and  addresaea  of  bidders. 


1  Rom  Sl  Sanford.  Jersey  City,  N.  J 

2  Americao  Drpdginir  Coin)>any,  Philadelphia,  Pa 

3  Frank  C.  Somers,  Philadelphia,  Pa 


Estimated 

number 

of  cnbio 

yards. 


87,000 
87,000 
87.000 


Price 

per  cubic 

jard. 


Oenti, 
16 
17 
1«* 


Amount. 


$13,020 
14,790 
14, 855 


The  lowest  of  these  bids  was  considered  high,  and,  with  your  ap- 
proval, they  were  all  rejected,  as  it  was  believed  that  the  work  could 
be  done  more  economically  and  advantageously  by  day's  labor,  hiring 
such  dredges  as  would  be  suitable  for  the  work  by  the  day.  This  plan 
was  adopted.  The  embankment  is  formed  in  the  same  way  as  that  be- 
low the  bridge.  To  do  it  well  and  promptly  requires  the  use  of  a  light- 
draught  dredge  with  a  very  long  boom.  Such  a  one  was  hired  at  a 
cost  of  $7.50  per  working  hour ;  the  owner  furnishing  crew  and  paying 
all  runmng  exi>enses.  She  has,  up  to  the  present  time,  laid  up  in  em- 
bankment 34,731  cubic  yards,  at  a  cost  to  the  United  States  of  9^  cents 
per  cubic  yard. 

The  following  is  an  abstract  of  the  bids  received  for  riprap  stone : 

Ahetraet  of  propoeaU  opened  hg  Maj.  Peter  C.  Hains ,  Corps  of  Engineers,  at  Washington, 

D,  C.J  March  2,  1885, /or  riprap  stone. 


3ia  )fames  and  addresses  of  bidders. 


Estimated 

number 

of  cnbio 

yards. 


1  Q.  Vanderwerkeo,  Georgetowo,  D.  G. 

2  H.  P.  GUbert,  Georgetown,  D.  C 


11.000 
11,000 


Price  per      *««„«♦ 
cubic  yard.'   ^"o°n*- 


OenU. 


85 
94 


9,350 
10,340 


The  bid  of  Gilbert  Vanderwerken  being  the  lowest  and  most  advantageous  to  the 
OoTemment,  the  contract  was  awarded  to  him.  Up  to  June  30,  lo85,  he  has  delivered 
9,478.7  cnbio  yards. 
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The  abstract  of  proposals  for  dredging  Id  the  tidal  reservoir  and 
Virginia  Channel,  below  Long  Bridge,  and  depositing  the  material  on 
the  flats,  is  as  follows  : 

Abstract  of  proposals  opened  hy  Mai.  Peter  C.  HainSj  Corps  of  Engineers,  at  WashinffUm, 
D,  C,  on  March  2f  1885,  for  dredging  in  the  tidal  reservoir,  Section  II,  Potomac  Flats, 
and  in  the  Virginia  Channel,  Potomac  River,  below  Long  Bridge,  at  Washington,  D.  C. 


Names  and  addresses  of  bid- 
ders. 

Tidal  reservoir. 

Virginia  Channel. 

Na 

Esti- 
mated 
cnbic 
yards. 

Price 

per 

cubic 

yard. 

Amounts 

Esti- 
mated 
oabic 
yards. 

Price 

per 

cubic 

yard. 

Amount. 

Total 
Amount 

1 
2 

8 

4 
5 

Benson  and    McNee,    San 
Francisco,  Cal. 

Morris  and  Cuminffs  Dredg- 
ing Company,  liew  York 
City,  N.  Y. 

Atlantic     Dredging    Com- 
pany, Brooklyn,  N.  Y. 

American    Dredging  Com- 
pany, Philadelphia,  Pa. 

Ross   and  San  ford,  Jersey 
City,  N.  J. 

200,000 
200,000 

200,000 
200,000 
200, 000 

OtTlU. 

15 
254 

231 

25 

20 

$30,000 
5},  000 

47,000 
50,000 

40,000 

• 

600,000 
500,000 

500  000 
500  000 
500,000 

Cents. 
15 

254 

234 

25 

184 

$75,000 
127,600 

117,000 

125.000 

02,500 

$105,000 
178,500 

164,000 
175,000 
182,500 

As  the  bid  of  Benson  and  MoNee  was  again  the  Uiwest  and  most  advautageons  to 
the  Government,  the  contract  was  awarded  them. 

A  third  hydraulic  dredge  will  be  needed  to  do  this  work,  and  it  is 
now  being  bailt.  The  time  for  beginning  work  is  ab3ut  the  middle  of 
August. 

On  August  25,  1884, 1  addressed  a  communication  to  the  Chief  of  En- 
gineers suggesting  for  the  consideration  of  the  Board  of  Engineers  two 
slight  modifications  in  the  details  of  the  plan  of  this  improvement.  The 
plan  as  recommended  by  the  Board  of  Engineers  in  their  preliminary 
rei)ort  dated  February  18, 1882,  which  plan  was  adopted  by  Congress, 
provided  for  substantially,  and  in  its  essential  features,  the  harbor  and 
shore  lines  of  Mr.  Abert's  plan  from  Easby's  Point  to  the  Arsenal,  and 
the  low-grade  filling  and  surrounding  embankment  of  that  place  below 
Long  Bridge  ♦  •  ♦  with  Major  Twining's  high-grade  filling  and 
sluicing  ponds  between  Long  Bridge  and  Easby's  Point;  that  is,  the  area 
below  Long  Bridge  was  to  be  filled  to  a  uniform  grade  of  6  feet  above 
mean  low  tide,  and  surrounded  by  an  embankment  50  feet  wide  on  top, 
with  side  slopes  of  3  base  to  2  vertical.  The  height  of  the  embank- 
inent  to  be  3  feet  above  the  freshet  slope  of  1877,  making  the  average 
height  of  embankment  about  12  feet  above  mean  low  tide  and  6  feet 
above  the  level  of  the  inclosed  area.  The  distance  between  the  crests 
of  the  embankments  on  the  Washington  Channel  and  that  on  the  Vir- 
ginia Channel  side  would  be  about  1,800  feet,  and  the  area  inclosed 
about  245  acres. 

There  are  some  obvious  objections  to  the  building  of  an  embankment 
6  feet  high  around  such  an  area.  If  the  land  should  be  used  as  a  park, 
such  an  embankment  would  shut  out  all  view  of  the  river  except  from 
the  crest  of  the  embankment  itself;  and  whether  used  as  a  park  or  for 
any  other  purpose,  the  embankment  would  be  still  objectionable ;  for  if 
the  tide  should  rise  3  feet  above  the  ordinary  high- water  line,  rain  water 
falling  inside  could  not  get  out  and  would  lie  on  the  surface  until  it 
evaporated,  or  the  level  in  the  river  should  fall.    A  rise  of  3  feet  above 
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onliuary  high-water  line  may  be  produced  by  a  stroug  southeast  wind 
aod  a  spring  tide,  or  it  may  occur  duriug  a  rain  storm.  To  obviate,  in 
some  degree,  the  objectionable  features  of  a  surrounding  embankment, 
I  suggested  for  the  consideration  of  the  Board  of  Engineers  the  pro- 
priety of  raising  the  surface  along  the  axis  of  the  fill  to  the  level  of  3 
feet  above  the  freshet  line  of  1877,  and  sloping  it  towards  Washington 
Channel  and  the  Virginia  Channel  on  an  avei-age  grade  of  seven-tenths 
of  a  foot  to  100  feet.  This  would  bring  the  foot  of  the  slope  to  the 
height  of  6  feet  above  low- water  line  at  the  margin  of  the  filled  area.  It 
weald  give  good  surface  drainage ;  would  obviate  the  necessity  of  drain- 
pipes and  flap- valves  through  the  embankment;  would  prevent  the 
waters  of  the  Virginia  Channel  from  flowing  across  into  the  Washing- 
ton Channel  in  times  of  freshet;  and,  if  the  reclaimed  area  should  be 
made  into  a  park,  it  would  have  no  high  embankment  along  the  water's 
e^lge  to  obstruct  the  view  and  keep  out  the  cooling  breezes  of  summer. 
It  is  true,  a  part  of  it  will  be  subject  to  overflow  in  times  of  high  fresh- 
ets, bat  as  these  occur  but  rarely,  and  last  only  a  short  time,  it  is 
thoaght  no  great  damage  would  be  done.  A  freshet  of  6  or  7  feet, 
which  is  of  more  frequent  occurrence,  would  do  less  damage  under  the 
modified  plan  than  it  might  do  under  the  other  plan.  The  estimated 
cost  of  carrying  th:s  modification  intoefiect,  is  only  about  936,000  based 
on  18  cents  ]>er  cubic  yard  for  dredging  aiid  filling,  but  as  this  work  is 
now  done  at  a  much  lower  figure  than  formerly,  tbe  actual  cost  of  the 
entire  improvement,  it  is  believed,  will  not  be  be  increased.  This  mod- 
ification in  the  original  project  was  adopted  b^^  the  Board  of  Engineers. 
The  proposition  to  form  a  small  tidal  reservoir  near  the  foot  of  Sev- 
enteenth street,  for  the  purpose  of  flushing  the  sewer  canal,  was  also 
adopted.  This  will  add  nothing  to  the  cost  of  the  improvement.  This 
reservoir  will  be  provided  with  inlet  and  outlet  gates.  The  water  will 
be  taken  into  it  from  the  large  reservoir  during  the  rise  of  the  tide,  and 
discharged  into  the  sewer  canal  during  the  ebb  tide.  In  this  way 
about  10,000,000  gallons  of  water  may  be  emptied  into  the  canal  on 
each  ebb  tide.  This  reservoir  will  have  an  area  of  about  8  acres.  The 
constraction  of  the  embankment  along  the  margin  was  made  during 
the  winter  and  early  spring.  The  soil  covering  this  area  consists 
largely  of  the  material  brought  down  the  large  sewer  that  discharges  at 
the  foot  of  Seventeenth  street,  and  it  was  not  thought  desirable  to  turn 
it  ap  during  warm  weather.  Moreover,  it  was  for  the  most  paH  so  soft 
that  it  was  necessary  to  put  in  some  kind  of  temporary  retaining  wall 
to  hold  the  material  back,  and  x)revent  its  sliding  or  pressing  into  the 
cut.  This  was  done  by  laying  a  revetment  of  12-inch  timber  3  fe^t 
high  along  the  edge  and  anchoring  it  back  by  means  of  tie  logs  made 
Cist  to  anchor  pieces  set  from  20  to  40  feet  back.  The  material  proved 
to  be  so  soft  that  in  a  few  idaces  it  was  pressed  out  beneath  the  revet- 
ment and  came  up  in  the  cut.  On  March  31  work  on  this  reservoir  was 
atop|>ed  to  enabld  the  bank  to  harden  and  compact  itself. 

SEWEB  CANAL. 

Attention  is  again  invited  to  the  necessity  of  action  in  regard  to 
retaining- walls  for  the  sewer  canal. 

The  large  sewer  at  the  foot  of  Seventeenth  street  formerly  emptied  its 
contents  on  the  flats.  As  the  latter  gradually  filled  up,  it  became 
Decessary  to  dig  a  canal  through  them.  The  banks  of  this  canal  were 
too  low,  however,  and  the  sewage  continued  to  spread  out  over  them 
when  the  tide  was  half  up.    It  became  necessary  to  raise  the  embank- 
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raent  still  higher,  to  keep  the  water  in  the  canal  from  overflowing  its 
banks  and  to  allow  the  area  on  each  side  of  it  to  be  filled  up  with  the 
dredgings  from  the  river.  Moreover,  the  canal  had  so  filled  up  by  de- 
posits from  the  sewer  that  there  was  danger  of  its  being  closed  up  al- 
together. The  only  suitable  time  for  a  dredge  to  work  in  this  canal  is 
in  the  winter.  Accordingly,  two  dredges  were  employed  to  go  into  the 
canal  and  dredge  it  out,  <lepositing  the  material  on  each  side  so  as  to 
raise  the  embankment.  The  canal  was  deepened  to  about  6  feet  at  low 
tide,  and  the  embankment  made  about  6  feet  above  the  same  plane. 
This  embankment,  at  its  present  height,  prevents  the  sewage  from  flow- 
ing over  the  dats  on  either  side;  but  it  is  only  a  temporary  and  unsat- 
isfactory way  of  dealing  with  this  problem. 

On  December  2,  1882, 1  addressed  a  letter  to  the  Chief  of  Engineers 
calling  attention  to  the  need  of  retaining- walls  for  this  canal.  There 
seems  to  be  a  question  as  to  whether  this  work  should  be  done  by  the 
General  Government  or  by  the  authorities  of  the  District  of  Columbia, 
but  there  can  be  no  question  that  it  should  be  done  by  some  one — the 
sooner  the  better.  An  estimate  of  the  cost  of  retaining-walls  of  con- 
crete, built  on  a  pile  and  grillage  foundation,  was  also  submitted.  This 
estimate  was  $208,144,  An  extension  of  the  present  sewer  itself  would 
cost  more,  and  be  less  satisfactory  in  my  opinion.  The  sewer  is  already 
too  low,  and  to  extend  it  three-quarters  of  a  mile  on  its  present  level 
would  be  tery  objectionable.  The  most  effectual  means  of  abating 
this  nuisance  will  be  to  establish  a  large  steam-pump  at  the  foot  of 
Seventeenth  street  and  pnmp  the  sewage  out  into  the  deep  water  of  the 
river,  or  even  further  off  if  need  be.  Gates  could  be  established  at  the 
end  of  the  sewer  to  keep  out  tide- water,  while  in  times  of  heavy  rains 
they  would  allow  the  storm-water  to  be  discharged  into  the  canal. 
Under  such  circumstances  the  only  sewage  that  would  be  discharged 
into  the  canal  would  be  that  carried  with  a  heavy  rainfaH.  This  plan 
was  suggested  by  Capt.  F.  V.  Greene,  Corps  of  Engineers,  United  States 
Army,  assistant  to  the  Engineer  Commissioner  of  the  District,  and  is  re- 
ferred to  in  his  report  to  the  Engineer  Commissioner  District  of  Colum- 
bia, dated  July  1, 1885. 

The  plan  recommended  by  the  Board  of  Engineers  for  the  improve- 
ment of  the  river  front,  and  upon  which  the  appropriations  have 
been  made,  contemplates  the  rebuilding  of  Long  Bridge  at  an  early  pe- 
riod during'  the  progress  of  the  improvement,  with  wide  spans  upon 
piers  offering  the  least  possible  obstruction  to  the  flow  of  water.  No 
plan  of  improvement  can  be  made  satisfactory  while  the  bridge  re- 
mains as  it  is — aserious  obstruction  to  the  flow  of  water  beneath  it.  A 
large  amount  of  riprap  stone  has  from  time  to  time  been  placed  around 
the  piers  for  their  protection,  and,  together  with  the  piers  themselves, 
forms  a  partial  dam  across  the  river  which  will  form  a  gradual  deposit 
of  sediment  in  the  river  above  it.  During  the  past  year  there  has  been 
no  appreciable  filling  up  in  the  dredged  channel  above  the  bridge,  bat 
there  has  been  no  real  freshet  within  that  time.  The  Potomac  is  a 
clear  river  as  a  rule,  but  a  heavy  freshet  brings  down  a  large  amount 
of  sediment.  It  is  in  such  times  that  the  bad  effects  of  Long  Bridge 
are  mostly  felt.  When  the  upper  end  of  Washington  Channel  is  closed, 
as  it  is  intended  to  be,  provision  must  be  made  in  the  Virginia  Channel 
for  carrying  off  the  water  that  now  passes  through  both.  This  is  to  be 
done  by  increasing  the  cross- sectional  area  of  the  Virginia  Channel,  and 
that  is  being  done  both  above  and  below  the  bridge.  Some  increase 
of  cross  section,  it  is  true,  might  be  made  at  the  bridge  by  dredging  be- 
tween the  pieM,  but  enough  could  not  be  done  withoutrendangering  the 
bridge  itself.    During  the  freshet  of  1877,  the  discharge  area  of  the 
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Washington  Channel  was  10,000  square  feet,  aboat  one-fifth  that  of  the 
entire  river  at  the  site  of  the  bridge.  When  this  large  area  of  discharge 
is  cut  off,  as  it  will  be  when  the  fill  is  made  on  Section  11,  the  sectional 
area  of  the  Virginia  Channel  should  be  increased  by  about  the  same 
amount.  This  cannot  be  done  at  the  site  of  Long  Bridge  while  it  has 
so  many  piers  set  obliquely  to  the  freshet  current  and  protected  by  an 
enrockment  of  stone,  reaching,  in  some  cases,  almost  across  the  space 
between  them. 

The  progress  made  during  the  past  fiscal  year  has  not  been  as  rapid 
as  it  might  have  been  by  paying  much  higher  prices  for  the  work.  The 
introduction  of  an  entirely  new  plant,  and  a  new  process  of  doing  the 
work,  has  somewhat  retarded  it.  As  an  offset  to  this,  however,  the  cost, 
as  compared  with  the  first  work  done,  has  been  reduced  at  least  33  per 
cent.,  and  a  demonstration  has  been  made  of  the  entire  practicability  of 
the  new  method  of  dredging.  Improvements  on  the  present  machines 
will  doubtless  follow,  and  in  future  the  work  can  be  carried  on  more 
rapidly.  As  an  evidence  of  this,  it  may  be  remarked  that  the  total 
amount  of  dredging  done  in  June,  1885,  was  214,138  cubic  yards,  meas- 
ured in  place,  equal  to  about  265,000  cubic  yards  measured  in  scows. 
This  is  the  largest  amount  of  work  accomplished  in  any  one  month  since 
the  improvement  was  begun. 

The  financial  statement  herewith  shows  a  balance  on  hand,  available 
for  the  present  fiscal  year,  of  $358,027.93.  Except  a  small  sum  needed 
for  office  expenses,  pay  of  inspectors,  &c.,  all  of  this  is  tied  up  in  con- 
tracts already  made  and  now  in  process  of  execution.  Practically,  there 
is  nothing  available  for  new  work.  These  contracts  are  all  to  be  com- 
pleted by  March  16,  1886,  and  if  completed  then,  a  suspension  of  opera- 
tions will  become  necessary. 

It  is  desirable  that  the  next  appropriation  be  a  large  one,  as  the  im- 
provemenC  has  now  reached  such  a  stage  of  progress  that  it  is  necessary 
to  complete  certain  parts  as  quickly  as  possible,  in  order  to  prevent  dam- 
age by  freshets.    Eight  hundred  thousand  dollars  could  be  judiciously 
expended  during  the  next  fiscal  year ;  and  if  that  amount  be  appropri- 
ate<l,  the  work  maybe  continued  with  smaller  appropriations  hereafter. 

It  is  proposed  to  apply  this  sum  in  the  continuation  of  the  improvement 

sooonling  to  the  approved  project,  by  dredging  in  the  Virginia  Channel, 

Md  filling  Section  II;  by  the  construction  of  the  inlet  and  outlet  gates ; 

^y  dredging  a  part  of  the  tidal  reservoir,  and  by  widening  the  Virginia 

ami  Washington  channels  below  Long  Bridge. 
It  is  believed  that  this  entire  improvement  will  be  completed  within 

tbe  original  estimates,  if  liberal  appropriations  be  made^  and  when 

<^inpleted,  the  value  of  the  land  reclaimed  will  be  equal  to  tbe  cost  of 

i^lamation. 

^ttbingtoD  City  is  in  tbe  coUection  district  of  Georgetown,  D.  0.  The  amount  of 
'^^une  collected,  and  the  commercial  statistics,  were  given  in  the  report  of  the  im- 
p^Tement  of  Washiuffton  and  Qeorcetowu  harbors.  Nearest  lieht-hoose,  Jones's 
Point.  Virginia.  «  «»  s  , 

Money  statement 

J«lj  1. 1884,  amount  available $53,141  35 

AmoDDt  appropriated  by  act  approved  July  5,  1884 500, 000  00 

553, 141  35 
^^^l  1, 1885,  amonnt  expended  during  fiscal  year,  exclusive 

Moautandingliabilities  July  1,  1884 $185,586  57 

Jnly  1, 1885,  outstanding  liabilities 9, 526  85 

-. 195, 113  42 

M 1, 1885,  amonnt  available 358,027  93 
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"  Amoulit  (eatimatecl)  required  for  completion  of  existing  project $1, 816, 365  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

I      1887 800,000  00 

Submitted  in  compliance  with  requirements  of  section  3  of  river  and 
I     harbor  acts  of  18r»6  and  1867. 


Abstract  of  contracts  for  iihproving  Potomac  Biver  in  the  vicinity  of  Washington ^  D,  C, 

in  force  during  the  fiscal  year  ending  June  30,  1885. 


No. 


Contractor. 


1 
2 
3 
4 


I 


6 

m 
4 

8 

9 

10 


P.  Sauford  Ross 

Frank  C.  Somers 

do 

Potomac  Red  Sandstone  Com- 
pany. 

Potomac  Red  Sandstone  Com- 
pany. 

B.  £.  Culver  Company 

Benson  &  McNee. 

do 

do 

G.  Yanderwerken 


Address. 


Date  of 
contiuct. 


Jersey  Citj%  N.  J. . 
PhiUdelphia,Pa.. 

do 

Washington,  B.C. 


do 


Subject  of 
contract. 


Nov.  17, 1882 
Nov.  13, 1883 


Aug.  27, 1884  do 


New  York  City,  N.T... 

San  Francidco,  Cat 

do 

..  do 

Georgetown,  B.  C 


June  11, 1884 

Sept.   8,1884 

Aug.  11. 1884 
Aug  28, 1884 
Sept.  29. 1884 
Mar.  16. 1885 
Mar.  16. 1685 


Dredging* 
....do*  .... 


Riprap  stone* 


.do* 


Bredging*  ... 

do .. 

....do 

— do 

Riprap  stone 


Price 

per 

cubic 

y^ard. 


OtnU. 
21.2 
ia8 
10.  i 
87 

81 

11.5 

12.37 

15.45 

15 

85 


*  Completed. 

MODIFICATION  IN  THE  DETAILS  OF  THE  PLAN  FOR  THE  IMPROVEMENT 

OF  THE  POTOMAC  RIVER. 


United  States  Engineer  Office, 

Washington^  D,  C.  August  26^  1884. 

Sir  :  In  reply  to  your  letter  of  the  8th  iustant,  relating  to  the  pro- 
posed modification  in  the  details  of  the  plan  for  the  improvement  of  the 
Potomac  Biver,  I  would  state  that  the  principal  modification  proposed 
was  in  the  grade  of  the  filling  on  Section  III. 

The  Board  of  Engineers  on  the  improvement  of  the  Potomac  River, 
in  their  report  dated  February. 18,  1882,  recommended  "substantially 
and  in  its  essential  features  the  harbor  and  shore  lines  of  Mr.  Abert's 
plan  from  Easby's  Point  to  the  Arsenal,  and  the  low-grade  filling  and 
surrounding  embankment  of  that  plan  below  the  Long  Bridge  •  •  • 
with  Major  Twiniug's  high  grade  filling  and  sluicing  ponds  between  the 
Long  Bridge  and  Easby's  Point." 

Mr.  Abert's  plan  below  the  Long  Bridge  provided  for  filling  the  re- 
claimed area  to  a  uniform  grade  of  6  feet  above  low  water,  and  surround- 
ing it  with  an  embankment  50  feet  wide  on  top  with  side  slopes  of  3 
on  2. 

The  height  of  the  embankment  was  fixed  by  the  Board  of  Engineers 
at  3  feet  above  the  flood  slope  of  1877,  which  would  make  the  average 
height  of  top  of  the  embankment  below  Long  Bridge  12  feet  above  low 
tide. 

In  Mr.  Abert's  estimate,  however,  no  i)rovision  is  made  for  surface 
drainage. 

The  distance  between  the  interior  crests  of  the  two  embankments, 
on  the  Virginia  and  Washington  channels,  is  about  1,800  feet,  and  the 
entire  area  enclosed  by  the  embankments  is  about  245  acres.  If  this 
large  area  should  be  filled  to  a  uniform  grade  of  6  feet,  the  rain  water 
would  collect  in  shallow  pools,  where  settlement  had  occurred,  and  re- 
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main  stagnant  until  it  evaporated  or  percolated  through  the  soil,  thus 
perpetuating  in  some  degree  the  objectionable  features  of  the  existing 
river  flats,  and  which  could  only  be  obviated  by  an  elaborate  system  of 
drain-pipes.  Even  with  the  flatter  interior  slopes  to  the  embankment, 
suggested  to  the  Senate  committee  by  Mr.  Abert  (but  not  included  in 
his  plan),  there  would  remain  a  distance  of  about  1,400  feet  between 
the  foot  of  the  two  slopes,  for  the  drainage  of  which  no  provision  is 
made. 

It  is,  therefore,  evident  that,  should  the  low-grade  filling  (6  feet)  with 
the  surrounding  embankment  be  adopted,  the  area  within  tlie  embank- 
ment must  be  raised  in  the  middle  sufficiently  to  provide  efficient  sur- 
face drainage.  As  the  reclaimed  land  will  eventually  be  covered  with 
grass,  the  slopes  should  not  be  less  than  about  6  inches  in  100  feet. 
On  the  accompanying  tracing  I  have  shown,  in  the  first  cross-sectfon, 
the  low  grade  filling  with  surrounding  embankment,  the  surface  within 
the  embankment  sloping  from  the  center  line  to  each  side  on  a  grade  of 
6  inches  to  100  feet. 

Along  the  interior  slope  of  the  embankment  provision  is  made  at 
suitable  intervals  for  subsurface  drainage  by  means  of  basins  and  drain- 
pipes passing  under  the  embankment  into  the  river.  These  pipes  would 
be  provided  with  flap- valves,  working  automatically,  to  prevent  the  in- 
flow of  water  during  freshets. 

There  is,  however,  a  grave  objection  to  the  plan  of  low-grade  filling, 
with  surrounding  embankment,  namely,  that  during  high  freshets,  like 
that  of  1877,  the  inclosed  area  cannot  be  drained  at  all.  This  will  be 
evident  from  an  inspection  of  the  first  cross  section ;  so  that  should 
rains  occur  during  a  Treshet  (as  is  usually  the  case)  nearly  the  entire 
area  will  become  a  pond,  which  could  not  be  drained  until  the  freshet 
subsided.  Any  rise  above  6  feet  would  cause  Hiis  result  over  a  part  of 
the  inclosed  area.  It  was  on  this  ground  that  there  was  considerable 
criticism  of  the  plan  by  the  Senate  select  committee,  as  appears  in  the 
testimony  in  Senate  Mis.  Doc.  No.  133,  Forty-seventh  Congress,  first 
session,  pages  12-15. 

In  view  of  these  facts;  I  would  respectfully  recommend  the  following 
modification  of  the  grade  of  filling  Section  III,  viz,  that  the  grade  at 
the  wall  line  around  the  entire  margin  of  the  fill  be  6  feet  above  low 
water,  and  that  the  center  of  the  fill  be  raised  to  a  grade  of  3  feet  above 
the  freshet  line,  as  shown  on  the  second  cross-section  (accompanying 
tracing).  This  will  give  a  slope  for  surface  drainage  of  about  7  inches 
in  100  feet,  and  will  dispense  entirely  with  the  system  of  levees,  drain- 
pipes, and  automatic  valves. 

It  is  true  that  during  the  highest  freshets  nearly  one-half  of  the  area 
will  be  covered  with  water,  but  as  the  surface  will  be  sodded  little  or  no 
damage  will  be  done. 

The  amount  of  dredging  required  to  make  the  Washington  Channel 
400  feet  wide  and  20  feet  deep,  and  to  provide  a  cross-section  of  25,000 
square  feet  in  the  Virginia  Channel  in  accordance  with  the  plan  of  im- 
provement is  about  6,000,000  cubic  3'ards. 

This  material  can  be  deposited  most  economically  on  Section  III. 

The  amount  of  filling  to  the  grade  of  6  feet  at  the  sides  and  13  feet 
iu  the  center  is  6,171,000  cubic  yards. 

1  submit  below  estimates  of  the  total  cost  of  filling  Section  III  by 
each  of  the  above  methods..  As  these  estimates  are  for  comparison, 
they  include  the  total  cost  of  filling  the  section,  no  deduction  having 
been  made  for  the  filling  already-  made  (about  800,000  cubic  yards). 
For  the  same  reason  the  contingencies  are  not  included. 
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ESTIMATE  FOR  THE  TOTAL  COST  OP  FILLING  SECTION  III,  POTOMAC  RIVER  IMPROVE- 
MENT, TO  A  GRADE  OK  6  FEET  ABOVE  LOW  WATER,  WITH  EMBANKMENT  50  FEET 
WIDE  AND  A  GRADE  FROM  MIDDLE  LINE  TO  FOOT  OF  EMBANKMENT  OF  6  INCHES 
IN  100  FEET,  FOR  DRAINAGE  (SHOWN  IN  FIRST  CROSS-SECTION). 

Dredging  5,747,ia5  cubic  yards,  at  18  cents $1,034,493  30 

Drain  pipes,  banins,  &c 40, 000  flO 

1,074,493  30 
The  estimate  for  filling  to  a  grade  of  H  feet  at  the  side  and  1*2  feet  at 
the  center — as  shown  on  the  second  cross-section — is  as  follows : 

Dredging  6,170,896  cubic  yards  at  ISoents 1,110,761  28 

Difference  between  estimates 36,267  98 

The  iucreased  co6t  of  the  modification  which  I  propose  would  there- 
fore be  only  about  $36,00(). 

In  making  these  estimates,  the  price  of  dredging  has  been  taken  at 
18  cent^  per  cabic  yard,  as  in  Mr.  Abert's  original  estimates.  It  is 
evident,  however,  from  the  proposals  received  on  the  20th  instant,  that 
the  material  can  be  dredged  and  deposited  on  this  section  at  a  much 
lower  price,  in  which  case  the  difference  in  cost  would  be  still  less. 

Practically  there  will  be  no  increase  in  the  estimate  for  the  entire 
work. 

There  are  other  obvious  objections  to  the  low-grade  filling  with  sur- 
rounding embankment,  which  it  seems  needless  to  refer  to. 

For  these  reasons  I  respectfully  recommend  the  adoption  of  the  modi- 
fied grade. 

The  second  modification  in  the  details  of  the  plan  of  improvement 
which  I  desire  to  submit  relates  to  the  construction  of  a  small  lake  or 
tidal  reservoir  for  flushing  the  sewer  canal. 

The  Board  of  Engineers,  in  their  report  of  February  18,  1882,  recom- 
mended the  general  plan  of  flushing  ponds  above  the  Long  Bridge,  "  pro- 
vided with  inlet  and  outlet  gates  of  ample  dimensions,  automatically 
arranged  for  filling  the  ponds  from  the  Georgetown  Channel  to  the  level 
of  high  water,  and  emptying  them  into  the  Washington  Channel  to  the 
level  of  low  water  during  each  oscillation  of  tlie  tide;"  and  "  that  an 
ample  system  of  drainage  foV  the  reclaimed  area  be  provided." 

The  B  Ktreet  sewer,  which  receives  the  drainage  of  a  large  part  of  the 
city  of  Washington,  has  but  a  slight  fall. 

It  discharges  at  the  foot  of  Seventeenth  street,  from  which  point  the 
sewage  is  carried  across  the  flats  by  the  sewer  canal.  This  canal  is 
simi>ly  an  open  cut  through  the  marsh,  in  which  the  tide  rises  and  falls. 
Aside  from  a  slight  tidal  current,  there  is  little  force  to  expel  the  sew- 
age, except  when  rain- water  causes  some  head  in  the  sewers  above. 

When  the  walls  of  the  sewer  canal  are  constructed  as  has  been  pro- 
posed, the  canal  will  remain,  as  at  present,  a  source  of  foul  air  and 
poisonous  gases,  if  not  detrimental  at  least  not  beneficial  to  the  health 
of  the  city,  or  to  the  public  use  of  the  land  in  its  immediate  neighbor- 
hood. 

In  order  to  obviate  this  as  far  as  practicable  in  connection  with  the 
work  of  improving  the  river,  it  is  ])roi)osed  to  construct,  near  the  foot 
of  Seventeenth  street,  a  small  flushing  reservoir,  8  or  10  acres  in  extent 
(shown  on  tracing  No.  2,  accompanying  this  letter),  into  which  water 
will  be  taken  from  the  large  tidal  reservoir  at  each  tide,  to  be  discharged 
into  the  sewer  canal  by  means  of  sluice-gates. 

The  object  of  a  separate  reservoir  is  to  permit  the  discharge  into  the 
sewer  canal  under  a  greater  head  than  is  necessary  for  the  discharge 
into  the  Washington  Channel.    This  work  will  be  more  of  an  amplifica- 
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tion  than  a  modification  of  the  plan  of  the  Board  of  Eogiueers,  and  has 
beeu  contemplated  in  the  various  plans  and  annual  reports  which  I  have 
heretofore  submitted.  It  will  secure  the  dischargee  of  about  1,200,000 
cubic  feet  of  fresh  water  into  the  canal  twice  a  day.  The  entire  con- 
tents of  the  canal  at  low  water  will  be  about  1,500,000  cubic  feet,  so  that 
good  fln8hin<£  will  thus  be  secured. 

This  work  will  not  increase  the  cost  of  general  improvement,  inasmuch 
as  the  area  about  the  proposed  lake  would,  in  any  eveut,  have  to  be 
filled  by  material  dredged  either  from  the  larger  reservoir  or  the  river. 
Instead  of  this  it  is  proposed  to  fill  the  area  adjoining  this  small  reser- 
voir with  the  material  excavated  from  it.  This  can  be  done  at  a  less 
cost  than  with  material  from  a  greater  distance. 

At  the  same  time  the  filling  over  the  area  occupied  by  the  reservoir 
will  be  saved,  and  the  amount  thus  saved  will  pay  for  the  slope- wall, 
pipes,  &c. 

The  general  improvement  would  be  incom])lete  without  a  provision 
for  flushing  the  sewer  canal,  and  I  therefore  recommend  the  above  modi- 
fication. 

In  this  connection  I  would  state  that  Prof.  Spencer  F.  Baiid,  of  the 
United  States  Fish  Commission,  has  requested  that  a  space  of  about 
five  acres  be  reserved,  unfilled,  northwest  of  the  sewer  canal  and  near 
Seventeenth  street,  for  a  hatching  pond.  Professor  Baird  jiroposes  to 
request  a  special  appropriation  from  Congress  for  building  this  pond, 
to  be  expended  under  the  direction  of  the  officer  in  charge  of  this  im- 
provement. 

The  modification  in  the  plan  would  tend  to  diminish  the'  total  cost  of 
the  improvement  by  diminishing  the  area  to  be  filled,  and  as  it  would 
facilitate  the  operations  of  the  Fish  Commission  I  see  no  objection  to 
its  being  authorized,  and  so  recommend. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 


bepobt  of  the  boabd  of  engineers. 

Army  Building, 
New  York,  October  13,  1884. 

General:  The  Board  of  Engineers  which,  under  date  the  18th  of 
February,  1882,  submitted  a  plan  for  the  improvement  of  navigation  of 
the  Potomac  River  in  the  vicinity  of  Washington,  D.  C,  the  raising  of 
the  flats  in  front  of  the  city,  and  the  establishment  of  the  harbor  lines, 
having  been  reconvened  in  this  city  on  the  7th  instant,  by  virtue  of  Special 
Orders,  No.l24,  headquarters  Corps  of  Engineers,  Washington,  D.  C, 
September  20,  1884,  for  the  purpose  of  taking  into  consideration  certain 
modifications  in  some  of  the  details  of  that  plaij  proposed  by  Maj.  P.  C. 
Hains,  Corps  of  Engineers,  the  engineer  in  charge,  have  the  honor  to  re- 
port as  follows : 

The  modifications  proposed,  as  set.forth  in  a  letter  addressed  to  the 
Chief  of  Engineers  by  Major  Hains,  underdateof  August  25,  1884,  and  * 
as  orally  explained  by  him  before  the  Board,  cover  three  points  : 

First,  The  project  of  the  Board  comprised  among  its  essential  features 
the  filling  of  the  reclaimed  area  below  the  Long  Bridge,  amounting 
to  about  330  acres,  to  a  uniform  grade  of  6  feet  above  low  water,  having 
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aD  embankmeDt  or  levee  around  its  margin  50  feet  wide  on  top,  with  its 
crest  fixed  at  3  feet  above  the  floud  slope  of  1877.  The  reclaimed  area 
was  to  be  provided  with  an  ample  system  of  drainage. 

One  objection  presented  by  Major  Hains  to  the  plan  of  the  Board  is 
that  rain-water  would  remain  stagnant  on  the  surface  of  the  inclosed 
area  ^^  until  it  evaporated  or  percolated  through  the  soil,  thus  per|>et- 
uating  in  some  degree  the  objectiouable  features  of  the  existing  river 
flats,  and  which  could  only  be  obviated  by  an  elaborate  system  of  drain- 
pipes." In  the  opinion  of  the  Board  this  objection  is  practically  ground- 
less, as  the  only  system  of  drain  pipes  needed  is  comprised  in  the  simple 
but  effective  method  of  subsoil  drainage  in  common  use  by  farmers 
throughout  the  country  for  reclaiming  wet  and  swampy  gix)und.  This 
inexpensive  method  of  land  drainage  applied  to  the  reclaimed  area 
below  the  Long  Bridge  would  doubtless  render  it  dry  and  arable,  sub- 
ject perhaps,  to  occasional  but  harmless  flooding,  at  long  intervals,  from 
the  joint  effects  of  freshets  and  heavy  rainfalls. 

Another  allegeit  objection  to  the  plan  of  the  Board  is  that  the  flap- 
valve  drain  pipes  through  the  levee  would  be  sealed  by  a  freshet,  and 
any  rainfall  which  might  occur  at  that  time  could  not  be  drained  oft' 
until  the  flood  subsided.  It  is  submitted  in  reply  that  (his  condition  of 
things  would  last  a  short  time  only  under  the  most  unfavorable  circum- 
stances, not  more  than  eight  or  ten  hours  probably  at  the  outside,  and 
no  injury  would  be  likely  to  result  from  this  brief  retention  of  rain- 
water even  if  submergence  of  the  inclosed  area  in  quiet  fresh  water  did 
take  place.  Indeed,  there  would  be  no  flooding  of  the  surface  at  all 
until  the  side  ditches  and  subsoil  drains  became  filled  and  the  earth 
saturated  with  water.  Any  ordinary  rain-fall,  unless  ensuing  as  a 
climax  to  a  previous  wet  term,  would  doubtless  be  harmlessly  absorbed 
in  this  manner. 

The  Jersey  Flat«  lying  between  the  Passaic  and  Hackensack  rivers 
north  of  the  city  of  Newark,  N,  J.,  are  drained  in  a  manner  even  more 
simple  than  the  method  here  indicated.  The  surface  of  these  flats  is 
on  the  level  of  ordinary  high  tide.  Before  their  reclamation  they  were 
barely  overflowed  twice  daily,  being  thoroughly  submerged  at  every 
spring  tide.  After  surrounding  it  with  a  light  dike  the  inclosed  area 
was  cut  up  into  parallelograms  by  a  series  of  open  ditches  all  leading 
to  an  encircling  ditch  next  the  dike.  Through  this  dike  pipes  with 
flapvalv^es  opening  outward  were  placed  at  the  level  of  ordinary  low- 
water.  The  results  are  that  the  water  in  the  open  ditches  never  rises 
above  the  low-water  level,  and  the  land  has  become  dry  and  firm  and 
is  now  in  use  for  both  agricultural  and  building  purposes. 

The  proposed  modification  of  this  plan  of  the  Board  below  the  Long 
Bridge  is  ^Hhat  the  grade  at  the  wall  line  around  the  entire  margin  of 
the  fill  be  6  feet  above  low  water,  and  that  the  center  of  the  fill  be  raised 
to  a  grade  of  3  feet  above  the  freshet-line"  of  1877,  thus  giving  to  the 
surface  a  slope  of  about  7  inches  in  100  feet  for  drainage  purposcin,  dis- 
pensing altogether  with  the  surrounding  levee  and  the  drainage  system. 

It  is  not  the  intention  to  offer  objections  to  this  modification  of  the  . 
original  plan.    Indeed,  this  method  of  fill  was  considered  by  the  Board 
before  the  plan  was  adopted,  and  although  regarded  with  favor  at  the 
time,  was  not  thought  to  be  entirely  free  from  objectionable  features. 

To  state  the  point  under  consideration  briefly^  in  contra-positiou,  it 
may  be  said  that  while  under  certain  conditions  of  simultaneous  fre8het 
and  heavy  rainfall  the  reclaimed  area,  if  tilled  on  the  plan  of  the  Board, 
may  be  submerged  in  still  water  for  a  few  hours,  the  same  conditions,  or 
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a  flood  only  without  ralD,  would  produce  sabmergence  in  water  ruuDing 
with  freshet  velocities,  if  the  fill  be  made  as  now  proposed  and  the  sur- 
roandiDg  levee  omitted.  In  the  former  case  no  serious  injury  to  tire 
sarface  need  be  apprehended  from  either  erosion  or  fill ;  iu  the  latter 
mofit  kinds  of  grass  and  low  shrubbery  might  be  damaged  or  entirely 
destroyed  by  one  or  both  of  these  causes. 

It  wonld  seem,  therefore,  that  the  proposed  change  in  the  method  of 
filling  in  and  raising  the  iicits  can  hard!}'  be  accepted  as  an  improve- 
ment on  the  existing  plan,  nor  does  it  apparently  offer  any  amelioration 
of  whatever  may  be  reganled  as  weak  or  objectionable  in  that  plan. 

The  Board  nevertheless  recommends  its  adoption  for  the  reasons, 
principally,  that  should  the  effect  of  high  freshets  upon  the  surface  of 
the  reclaimed  area  become  seriously  destructive,  or  should  the  width  of 
the  stream  at  the  flood-line  seem  to  need  contraction  for  purposes  of 
channel  maintainance  or  improvement,  the  levee  can  be  added  at  any 
lime  as  a  remedy. 

Second.  The  Board  concurs  in  the  recommendation  of  the  engineer 
officer  in  charge  that  a  tidal  reservoir  of  8  to  10  acres  in  area  be 
provided  for  flushing:  the  sewer  canal  leading  fi'om  the  outlet  of  the  B 
street  sewer  at  the  foot  of  Seventeenth  street  to  the  Virginia  Channel. 

The  Board  is  of  opinion  that  this  c;tnal  will  eventually  have  to  be 
eovered  over  to  prevent  its  becoming  an  offensive,  if  not  an  unhealthy, 
feature  of  the  locality. 

The  Board  also  concurs  in  the  recommendation  that  a  site  for  a  hatch- 
ing pond  be  reserved,  agreetfbly  to  the  request  of  Prof.  Spencer  F.  Baird, 
of  the  United  States  Fish  Commission,  and  as  shown  on  the  map 
sobmitted  by  the  engineer  in  charge,  it  being  the  understanding  that 
ail  the  expense  connected  with  the  construction  of  the  pond  is  to  be 
provided  for  by  special  legislation. 

Major  Hains's  letter  hereinabove  referred  to,  and  two  tracings  ac- 
companying the  same,  are  herewith  returned. 

Respectfully  submitted. 

Q.  A.  GiLLMOBE, 

Colonel  of  Engineers^  Bvt  Maj.  Oen,y  U.  8.  A. 

C.   B.  COMSTOOK, 

Lieut,  CoL  of  Engineers^  and  Bvt  Brig.  Gen, 

I  concnr  in  the  recommendations  of  the  Board  as  stated  above.  At 
the  session  of  the  Board  in  February,  1882, 1  suggested  the  i^lan  of  rais- 
ing the  flats  in  the  central  portion  and  of  surface  drainage  towards  the 
edge  of  the  reclaimed  area,  essentially  as  now  proposed  by  the  local 
engineer.  My  distinguished  colleagues  on  the  Board  preferred  the 
treatment  then  recommended  by  the  Board.  I  preferred  the  other  as 
suggested  by  me,  but  deemed  theirs  sufficient,  and  as  the  cost  of  the 
two  methods  was  about  the  same,  as  unanimity  was  then  quite  impor- 
tant, and  the  report  then  submitted  contemplated  further  study  of 
details,  I  yielded  my  opinion  to  theirs.         '    i 

Respectfully  submitted. 

Wm.  p.  Ceaighill, 
Lieutenant-Colonel  of  Engineers, 

Brig.  Gen.  John  Newton, 

Chief  of  EngineerSj  U.  S.  A. 
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J  3. 

IMPROVEMENT  OF  THE  JAMES  RIVER,  VIRGINIA. 

The  improvement  of  the  navigatiou  of  the  James  River  was  regularly 
undertaken  by  the  Government  iu  1870.  A  small  sum  had  been  ex- 
pended i)revious  to  1855,  under  the  direction  of  Colonel  De  Russy, 
Corps  of  Engineers,  U.  S.  Army,  and  resulted  in  some  advantage  to 
navigation. 

The  first  regular  appropriation  was  made  in  1870,  and  6ince  that  time 
other  appropriations  have  been  made  and  expended,  aggregating  the 
sum  of  $720,773.78.  Since  1870,  the  city  of  llichmond  has  also  ex])ended 
no  less  than  $432,171.98. 

The  work  has  been  under  the  continuous  charge  of  Lieut.  Col.  William 
P.  Craighill.  Corps  of  Engineers,  United  States  Army,  from  its  com- 
mencement until  July  24, 1884.  when  it  was  transferred  to  me,  in  accord- 
ance with  orders  received  from  the  office  of  the  Chief  of  Engineers,  dated 
July  11,  1884. 

When  the  impi-ovement  was  undertaken  by  the  Government,  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  obstructions  purposely  put  in  the  river  during  the  late  war  to 
prevent  the  national  tieets  from  approaching  too  close  to  Richmond. 
There  were,  besides,  natural  obstructions.  Rocketts  Reef  and  Rich mond 
Bar  had  only  7  leet  of  water  at  mean  low  tide;  from  Warwick  Bar 
(where  the  depth  was  13  feet)  to  Richmond  the  channel  was  crooked 
and  obstructed  by  dangerous  rocks  and  ledges.  The  Dutch  Gap  Cut-off, 
which  now  saves  5^  miles  of  difficult  navigation,  was  not  then  open. 

Thi^  original  project  was  to  secure  a  depth  of  18  feet  at  full  tide,  cor- 
responding to  14.5  feet  at  low  tide,  to  Richmond,  with  a  channel  width 
of  180  feet  from  Harrison's  Bar  to  Richmond  Docks,  the  excavation  in 
rock  to  be  18^  feet  at  full  tide.  This  project  was  well  advanced,  when 
Congress,  by  act  approved  July  5,  1884,  adopted  the  project  of  22  feet 
at  mean  low  tide  from  Richmond  to  the  sea.  Operations  during  the 
l)a8t  year  have  been  conducted  with  that  object  in  view. 

In  carrying  out  the  new  project  a  large  amount  of  excavation  will  be 
in  solid  rock,  and  the  cost  will  necessarily  be  great.  The  width  to  be 
given  to  the  channel  is  400  feet  from  the  sea  to  City  Point;  310  feet 
from  City  Point  to  Drewry's  Bluff,  and  200  feet  from  thence  to  Rich- 
mond. 

The  methods  employed  during  the  past  year  for  improving  the  river 
consist  in  dredging,  rock  excavation,  and  contraction  of  water-way  by 
means  of  dikes  or  jetties.  Some  of  the  work  has  been  done  by  contract, 
and  some  by  day's  labor,  using  machinery  belonging  to  the  United  States 
and  to  the  city  of  Richmond.  This  method  ap])cared  to  be  more  advan- 
tageous to  the  Government  at  certain  places.  The  shoal  that  gave  the 
least  depth  of  water,  in  the  lower  part  of  the  river,  was  at  Swan  Point, 
The  depth  here  was  16  J  feet  at  mean  low  tide.  The  deepening  of  this  chan- 
nel would  give  19J  feet  at  full  tide  as  far  up  as  Kingsland's  Reach.  There 
were,  besides,  certain  local  features  of  the  river  iu  this  locality  that  in- 
duced the  hope  that  a  dredged  channel  would  be  permanent  without 
works  of  contraction.  The  current  here  is  quite  swift,  attaining  a  veloc- 
ity of  2.3  feet  per  second  (see  Annual  Report  for  1882).  The  dredged 
channel  would  be  parallel  to  the  current,  both  in  flood  and  ebb  tides. 
The  bottom  seemed  from  the  examinations  made  to  be  a  thin  crust  of 
hard  material  underlaid  by  very  soft  mud ;  and  the  bar  itself  was  in 
close  proximity  to  water  from  40  to  60  feet  deep.    Accordingly,  it  was 
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determined  to  dredge  a  cat  throagh  this  shoal  not  less  than  100  feet  wide 
and  20  feet  deep  at  low  tide.  Fdtore  observations  will  be  made  to  de- 
termine whether  it  remains  permanent. 

Proposals  for  doing  this  work  were  invited  bj  pnblic  advertisement, 
and  the  following  bids  received : 

Akgtrttet  of  propowh  opened  6y  MaJ.  Peter  C.  Maine,  Carps  of  Engineers,  at  Washington, 
D.  C,,  September  10,  1S84,  for  dredging  near  Swan  Point,  James  Biver,  Virginia, 


17o. 


NamM  ftnd  addreesM  of  bidden. 


1 

2 

i 

4 
5 

6 
7 
8 
• 
10 


TbomMP.  ICoTfCMi,  Watbinfcton,  D.  C 

Geo.  E.  Ward,  Wuhington,  D.  C 

Rom  4c  Saaford,  Jersey  City,  N.  J 

James  Caler  4c  Son,  Norfolk,  Va 

Daniel Conatantine.  Baltimore,  Md.* 

Kow  York  Steam  DredxinK  Company,  New  York  City,  N.  Y  . .. 

Kntional  Dredging  Company,  WilmfngtoD,  Del 

Americao  DredgingComnaDy,  Philadelphia,  Pa 

Monia  A.  Cnminin  Dredging  Company,  Kew  York  City,  N.  Y. . . 
Thomaa  Potter,  Jereey  City,  K.  J 


Estimated 
number 
of  oabic 

Price 
percobio 

yarda. 

yard. 

Oenti, 

180,000 

14^ 

180»000 

{«^ 

180,000 

180,000 

23 

180,000 

lOA 

180,000 

26 

180,000 

Mi 

180  000 

14 

180,000 

181 

180.000 

Amount. 


125,820 
22.280 
28,400 
41,400 
19,820 
40,800 
20.100 
25.000 
21,375 
83,750 


'  Contract  entered  into  with  Daniel  Conatantine ;  dated  September  23,  1884.    Completed. 

The  contract  was  awarded  to  Daniel  Constantine,  of  Baltimore,  Md., 
the  lowest  bidder.  He  commenced  work  on  January  9, 1885,  and  com- 
pleted his  contract  May  28, 1885;  excavating  153,191.6  cubic  yards,  at 
a  cost  of  10.9  cents  per  yard. 

For  the  benefit  chiefly  of  the  largest  class  of  vessels,  it  was  determined 
to  widen  Dutch  Gap.  The  project  adopted  by  Congress  contemplated 
a  width  of  300  feet.  Bids  had  been  invited  in  October,  1883,  for  this 
work,  but  only  two  were  n^ceived,  and  these  were  regarded  as  exorbi- 
tant in  price.  They  were  rejected,  and  the  plan  of  doing  the  work  by 
hired  labor  and  the  use  of  the  appliances  on  hand  determined  on.  The 
bluff  is  50  feet  above  mean  low  tide.  The  upper  layer  is  ordinary  earth ; 
below  that  is  a  layer  of  gravel  and  bowlders,  mixed  with  loam  ]  and  be- 
low that,  compact  black  clay,  too  bard  to  be  excavated  by  a  dredge, 
unless  it  be  first  shattered  and  disintegrated  by  blasting.  The  plan 
adopted  for  doing  the  work  was  to  wash  down  the  two  upper  strata  by 
means  of  jets  from  a  large  force-pump.  The  surface  of  the  clay  was  thus 
exposed  at  a  height  of  about  10  feet  above  low  tide.  This  was  broken 
up  and  disintegrated  by  means  of  blasts  of  dynamite  fired  in  holes  drilled 
by  ordinary  diamond-drill  tools.  The  material  was  then  ready  for  the 
dredge  ;  which  excavated  in  all,  about  46,750  cubic  yards.  The  total 
cost  of  the  work  was  $I7',254.12,  an  average  of  37  cents  per  cubic  yard. 
The  lowest  bid  received  for  doing  this  work  was  82^  cents  per  cubic 
yard.  The  excavation  of  46,750  cubic  yards  does  not  represent  the  full 
amount  of  work  done — for  in  that,  no  account  is  taken  of  the  light  ma- 
terial which  was  carried  away  by  the  current  of  the  river  after  being 
washed  down  by  the  pump.  There  is  now  a  clear  channel  through  the 
gap  300  feet  wide  and  18  feet  deep  at  mean  low  tide.  It  is  probable  that 
it  will  need  no  further  widening,  but  it  should  be  deepened  when  the 
river  has  been  further  improved  at  other  places. 

At  Kaudolph  Flats  the  work  consists  of  dike  building  and  dredging. 
The  dike  is  a  longitudinal  one,  connecting  the  ends  of  the  jetties,  and 
60£ 
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is  built  of  brash  and  stoue  to  the  level  of  low  water.  It  seems  to  an- 
swer its  purpose  well,  besides  being  of  cheap  constrnction.  The  brash 
was  obtained  along  the  river  at  50  cents  )>er  cord,  and  the  stone  was 
supplied  from  the  work  going  on  at  Goode's  Rocks.  About 4,485  linear 
feet  of  dike  were  built,  using  over  2,000  cords  of  brush  and  979  piles. 
One  of  the  dredges  belonging  to  the  city  of  Richmond  was  kept  at  work 
on  this  shoal  over  three  months,  excavating  36,535  cubic  yards  of  gravel, 
sand,  and  bowlders.  There  remains  considerable  dredging  yet  to  be 
done,  as  there  was  a  large  deposit  of  sand  during  the  freshets  that  oc- 
curred in  May.  There  were  two  freshets  within  a  few  days  of  each 
other,  and  though  neither  of  them  reached  the  height  of  10  feet  above 
mean  low  tide,  they  brought  down  a  large  amount  of  sand  and  sedi- 
ment. 

At  Goode's  Rocks  work  was  commenced  under  the  new  project,  the  ma- 
terial being  mostly  bedrock,  with  some  sand,  gi*avel,  and  loose  bowlders. 
As  it  is  not  profitable  to  go  a  second  or  third  time  over  ground  iu  blast- 
ing operations,  the  excavation  wa^  carried  to  the  full  depth  of  22  feet 
at  low  tide.  Of  course,  with  the  comparatively  small  sum  available  for 
this  work,  but  a  small  percentage  of  the  entire  amount  could  be  ac- 
complished. To  the  extent  of  the  work  done  progress  was  satisfactory. 
Besides  2,609  linear  feet  of  brush  dike  built,  there  was  removed  by 
dredge  206  cubic  yards  of  gravel, cobbles,  and  decomposed  rock,  broken 
up  by  blasting,  and  898  cubic  yards  of  rock  too  large  to  be  handled  by 
a  dredge  were  taken  out  by  a  bolster.  The  rock  was  used  in  building 
dikes  and  jetties. 

At  Brewery  Cut  only  a  small  amount  of  dike  building  was  done. 

At  Rocketts  Reef  but  little  work  was  done,  as  there  is  already  18  feet 
at  full  tide.  The  work  consisted  in  widening  the  channel,  iu  continu- 
ation of  the  work  of  the  previous  fiscal  year. 

Work  at  Gillies  Creek  Shoal  was  carried  on  for  several  mouths  with 
the  city  dredges.  This  shoal  has  long  been  a  serious  obstruction  to 
navigation.  It  was  found  to  con.sist  of  bowlders,  sand,  gravel,  and  rock, 
a  part  of  the  latter  being  a  sort  of  rotten  granite  and  the  remainder  firm 
granite.  There  were  removed  205  cubic  yards  of  sand,  14,449  cubic 
yards  of  decomposed  rock  and  gravel,  1,055  cubic  yards  of  broken  rock, 
twenty-eight  bowlders,  and  two  logs.  The  general  depth  made  was  18 
feet  at  low  tide,  but  some  shoaler  lumps  were  left,  as  the  dredge,  un- 
aided by  blasting,  could  not  remove  them. 

The  disposing  of  spoils  in  dredging  the  upper  part  of  the  James  River 
is  fast  becoming  a  serious  problem.  Annual  dredging  is  necessary  to 
remove  the  deposits  of  freshets.  The  areas  between  the  spur-dikes, 
built  to  contract  the  width  of  the  stream,  have  heretofore  been  the  dump- 
ing-ground for  all  dredgings,  and  they  have  been  of  great  value  in  that 
way.  These  spaces,  however,  are  now  becoming  filled  up,  so  that 
dumping-scows  of  the  lightest  draught  can  only  get  iu  at  high  tide, 
and  in  many  places  cannot  get  in  at  all.  It  is  necessary  to  find  new 
dumping-grounds,  or  the  material  must  be  transported  in  some  other 
way.  The  latter  is  doubtless  the  better  plan,  particularly  as  the  time 
approaches  for  connecting  the  ends  of  the  jetties  by  longitudiual  train- 
ing dikes,  and  when  this  is  done  the  spaces  referred  to  will  be  closed 
in.  The  hydraulic  dredge,  such  as  is  used  in  the  improvement  of  the 
Potomac  River,  will  answer  well  in  this  case.  A  machine  capable  of 
taking  out  2,000  or  3.000  cubic  yards  per  day  could  be  built  for  about 
$25,000.  Its  operating  expenses  would  not  exceed  those  of  a  dipper 
dredge,  doing  one-fourth  the  amount  of  work. 
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It  has  been  estimate  I  that  at  least  275,000  cubic  yards  of  solid  matter 
liafises  ^^Bocketts"  iu  tweuty-fonr  hours  when  there  is  a  freshet  uot 
higher  than  10  feet.  No  account  is  taken  in  this  estimate  of  the  heavy 
material  rolled  along  the  bottom.  It  is  probably  far  witliin  limits  to 
say  that  in  such  a  freshet  not  less  than  300,000  cubic  yards  passes,  and  in 
higher  freshets  the  amount  is  correspondingly  increased.  Fortunately, 
a  freshet  does  not  as  a  rule  last  more  than  a  few  days,  and  but  few 
occur  each  year.  The  amount  'Of  solid  material  brought  down  from 
above,  however,  is  large.  It  varies  greatly  each  year,  and  its  amount 
is  difficult  to  estimate.  Large  quantities  of  the  lighter  particles  held 
in  suspension  are  carried  far  down  the  river,  but  the  heavier  portions 
that  roll  along  the  bottom,  moved  only  by  a  rapid  current,  stop  as  soon 
as  the  freshet  subsides,  and  must  be  taken  out  by  dredging  or  alloweil 
to  impede  navigation.  It  is  thei*efore  believed  that  it  will  be  necessary 
in  the  future,  as  it  has  been  in  the  past,  to  keep  on  hand  a  dredghig 
plant  ready  for  emergencies.  An  ordinary  sand  scow  adrift  in  a  freshet 
may  sink  in  the  channel  of  the  river  and  cause  the  formation  of  a  bar 
impassable  to  even  ordinary  vessels.  In  the  same  way  the  sinking  of 
a  coal  barge  is  liable  to  block  the  channel  at  any  time.  These  accideuts 
are  of  frequent  occurrence.  The  city  of  Richmond,  appreciating  the 
necessity  for  prompt  removal  of  such  obstructions,  and  with  a  view  to 
aiding  the  operations  of  the  Government,  has  for  some  years  kept  on 
hand  two  dipper  dredges,  with  the  proper  accompaniment  of  scows  and 
tugs.  These  have  been  freely  used,  with  advantage  and  economy,  by. 
the  Government  in  its  operations. 

The  present  condition  of  the  improvement  may  be  stated  as  follows: 
There  is  19^  feet  of  water  at  full  tide  from  the  se.a  to  King.slaud's  Beach, 
18  feet  from  thence  to  Randolph  Flats,  and  17  feet  from  thence  to  Rich- 
mond. At  Dutch  -Gap  no  attempt  has  been  made  to  increase  the  depthy 
hot  the  width  of  the  cut  h;is  been  increased  to  300  feet,  a  width  suffi- 
cient to  accommodate  the  largest  class  of  vessels  that  can  navigate  the 
river  above.  There  has  been  expended  on  the  new  project,  the  estimate 
for  which  is  $4,500,000,  the  sum  of  $77,976.38. 

To  make  reasonable  progress  in  an  undertaking  of  this  magnitude 
large  annual  appropriations  will  be  necessary.  It  must  bo  borne  in 
mind  also  that  a  sum  variously  estimated  from  $15,000  to  $30,000  will 
be  needed  annually  to  remove  the  deposits  of  freshets  ;  $400,000,  there- 
fore, would  seem  to  be  a  moderate  sum  to  apply  in  execution  of  this  proj- 
ect.   This  amount  could  be  profitably  expended  in  the  fiscal  year  1887. 

Money  statement. 

Jnly  1,1884,  amoaot  available f^,235  86 

Amoont  appropriated  by  act  approved  July  5,  1884 7b,  000  00 

104, 235  86 
Joly  1,  1885,  amoant  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1884.-... 84/J79  64 

July  1,  1885,  amonnt  available 19,256  22 

{Amount  (estimated)  reqnire<l  for  completion  of  existing  project 4, 402, 767  40 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 
3U,  1887 400,000  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  sets  of  1866  and  1867. 
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bepobt  of  mb*  c.  p.  e.  bubowtn,  assistant  enoineeb. 

Enoineeb  Office, 
Bichmond,  Va.,  June  30,  1885. 

Majob  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
the  James  River,  Vinsinia,  for  the  year  ending  Jane  30,  1885 : 

At  the  close  of  the  last  fiscal  year  operations  were  being  condaoted  on  the  James 
Hiver  with  the  machinery  belonging  to  the  United  States  and  to  the  city  of  Richmond. 
Efforts  had  been  made  to  do  the  work  in  the  neighborhood  of  the  city  of  Richmond 
by  contract,  bat  it  was  found  impossible  to  do  so,  for  the  following  reasons :  The  work 
is  situated  in  a  narrow  river,  with  a  current  ordinarily  moving  ooth  up  and  down, 
according  to  the  state  of  the  tide,  but  subject  to  a  sudden  variation  of  velocity  of 
from  4  feet  to  6  feet  per  second  in  times  of  freshets.  The  river  bottom  varies  from 
quids  sand,  through  different  stages  of  hardness  of  bottom,  such  as  gravel,  cobble- 
stones, blue  clay,  decomposed  rook,  and  finally  there  are  many  localities  where  the 
solid  garnet-bearing  granite  is  encountered,  andfirom  which  it  has  to  be  removed. 
The  position  of  the  rock  is  sometimes  under  that  of  the  sand.  Past  experience  has 
demonstrated  that  it  is  folly  to  dredge  a  channel  through  the  sandy  reaches  of  the 
James  River,  near  Richmond,  where  there  is  this  excessive  freshet  velocity,  without 
at  the  same  time  contracting  the  width  of  the  river.  The  problem  of  the  proposed 
width  to  be  given  the  river  at  the  various  points  has  been  carefully  studied  for  a  num- 
ber of  years,  and  its  solution  is  believed  to  have  been  arrived  at  within  a  close  ap- 
proximation. 

It  has  also  to  be  borne  in  mind  that  the  reduction  of  the  width  of  the  river  creates 
a  scour,  which  will  deposit  itself  below  the  location  of  the  narrowing  works.  This 
second  problem,  viz,  or  taking  care  of  the  scour,  is  so  intimately  connected  with  the 
first  that  their  solution  has  been  simultaneously  investigated ;  and  in  aU  cases  where 
the  river  has  been  narrowed,  reducing  the  cross-sectional  area  by  contraction,  at- 
tempts have  been  made  to  restore  the  cross-sectional  area  to  its  original  quantity  by 
deepening  the  river  by  dredging  the  included  area.  Were  the  river  properly  narrowed 
by  suitable  artificial  means,  and  were  the  channels  dredged  through  the  sand  (unless 
4ihere  was  also  the  same  depth  over  the  rocky  ledges),  the  draught  obtained  over  the 
«and-bArs  would  not  be  obtainable  above,  and  hence  the  improvement  would  be  un- 
profitable for  navigation.  On  the  other  hand,  the  heavy  material  obtained  in  the 
removal  of  the  rocky  ledges  is  the  very  thing  needed  to  protect  and  hold  in  place  the 
artificial  works  of  contraction.  It  follows  from  this  that  the  rock  operations,  the 
operations  of  dike-building  and  coustrnotion  of  jetties,  and  the  dredging  of  sand-bars 
should  be  carried  on  simultaneously.  The  adjustnieut  of  this  work  is  so  delicate  that 
were  the  various  parts  let  out  to  ditferent  contractors  and  were  onis  to  fail  in  executing 
the  work  allotted  him  it  would  entail  disastrous  results  upon  all  the  rest.  The  failure 
to  obtain  a  proper  contractor  for  works  of  so  varied  and  complicated  a  nature  had  led 
to  the  prosecution  of  this  work  by  the  machinery  belonging  to  the  Government  and 
to  the  city  of  Richmond  during  the  previous  year,  and  work  was  being  carried  on 
under  tliiH  scheme  when  the  present  year  began.  It  will  be  shown  later  on  that  the 
ivork  prosecuted  in  thip  manner  has  resulted  in  the  saving  of  several  thousands  of 
•doUarH  over  the  prices  bid  by  the  coiitractors,  besides  saving  valuable  time.  The 
•city  of  Richmond,  recognizing  the  vital  importance  of  the  improvement  of  the  river 
trade,  has  spent  also  ii  large  sum  of  money  upon  the  work.  A  very  intelligent  com- 
mittee is  appointed,  who  are  authorized  to  keep  their  dredges,  pile-drivers,  tow 
boats,  &c.,  in  good  condition,  and  who  give  the  use  of  their  machinery  to  the  Gov- 
ernment, whenever  requested  to  do  so,  free  of  charge.  They  exercise  a  general  super- 
vision of  the  river,  and  should  a  shoal  be  suddenly  formed  by  a  freshet  they  have 
the  appliances  ready  for  its  prompt  removal. 

During  the  past  year  work  was  prosecuted  under  the  above-mentioned  scheme  at 
the  following  places:  Gillies  Creek  Shoal,  Roekt^tts  Reef,  Brewery  Cut,  extension  of 
jetties,  Goode's  Rocks,  Randolph  Flats,  Dutch  Gap,  and  near  Swan  Point. 

At  GiUics  Creek  work  was  carried  on  with  one  dredge  during  the  months  of  July, 
August,  September,  October,  and  nntil  November  8,  and  with  an  auxiliary  dredge 
during  October  and  until  the  last  date.  This  shoal  has  been  an  impediment  to  the 
proper  maneuvering  of  vessels  in  the  harbor  ever  since  the  settlement  of  the  place. 
For  a  perioii  of  fifty  years  it  has  been  worked  npou  at  different  times  and  with  va- 
rious degrees  of  success.  It  was  first  supposed  to  be  the  gravel  washings  from  the 
creek,  and  one  scheme,  executed  many  years  ago,  was  to  build  a  high  dam  across  the 
mouth  of  the  creek,  under  the  expectation  that  this  would  prevent  further  washings 
into  the  river,  and  that  the  shoal  in  the  river  would  then  wash  away.  The  result  of 
this  was  that  the  creek  filled  its  bed  up  to  the  top  of  the  dam,  and  things  were  then 
in  the  same  condition  as  before.  During  the  past  year's  operations  the  dredges  were 
Able  to  break  through  the  greater  part  of  the  shoal.  The  larger  part  of  it  proved  to 
be  composed  of  cobble-stones  and  decomposed  rock.  The  material  dredged  was  util- 
ized in  weighting  down  the  brush  dike  built  at  Goode's  Rocks  and  Randolph  Flats. 
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The  depth  of  Id  feet  at  low  water  was  made  over  the  greater  part  of  the  shoal,  hat 
seTeral  lamps  of  rock  were  eacoaatered  too  solid  to  he  ripped  aphy  dredges.  These 
still  remain.  Drilliug  and  blasting  will  he  necessary  to  obtain  the  above-mentioned 
depth  throughoat.  £i  the  amount  allotted  to  this  work  was  expended  before  the  last 
cat  was  pnt  through,  it  would  be  judicious  to  complete  the  work  at  a  later  ]>eriod» 
There  were  remov^  205  cubic  yards  of  sand,  14,449  cubic  yards  of  gravel  and  de- 
composed reck,  1,0&5  cubic  yards  of  broken  solid  rock,  twenty-eight  bowlders,  and 
two  logs. 

Work  on  Rocketts  Reef  consisted  only  in  widening  it.  The  present  depth,  18  feet 
at  hi^h  tide,  14^  feer.  at  low  tide,  being  greater  than  what  existed  below,  it  was  only 
jadicioua  to  widen  the  present  channel,  spending  at  this  locality  as  little  as  possible. 
In  this  connection  it  may  not  be  uninteresting  to  compare  the  methods  now  pursued 
at  this  reef  with  those  pursued  a  quarter  of  a  century  ago.  Then  the  method  was  ta 
hoist  a  heavy  iron  ram  np  on  the  gin  of  a  pile-driver  and  allow  it  to  descend  free. 
The  effect,  if  any,  was  sometimes  to  chip  a  little  piece  off  the  rock.  When  the  rock 
became  flattened  out  on  top,  recourse  was  then  had  to  hand-drills  and  blasting  pow- 
der. This,  compared  with  the  diamond  and  percussion  drill,  and  dynainite  as  an  ex- 
plosive, well  exemplifies  the  rapid  progress  of  modern  submarine  engineering.  The 
rock  force  was  employed  here  during  the  month  of  Jane,  1884,  until  the  12th  of  that 
month.  The  dredge  was  put  upon  the  reef  from  June  19  to  July  27,  1884.  The  method 
of  drilling,  blasting,  hoisting  the  rock  by  chains,  and  dredging  it  has  been  so  well 
described  previously  that  a  repetition  here  is  deemed  unnecessary.  As  vessels  pass 
this  locality  daily,  and  no  trouble  is  reported,  it  is  believed  that  a  widening  suflicient 
for  present  purposes  was  effected.  No  detailed  survey  was  made  after  the  work  was 
finisb€»d. 

The  work  of  the  extension  of  the  jetties  in  the  neighborhood  of  the  brewery  was 
the  completion  of  the  scheme  of  redaction  of  the  width  of  the  river  previously  shown 
to  be  necessary.  This  scheme  contemplates  running  the  jetties  about  at  jright  angles 
from  the  i»hore  out  into  the  river  as  far  as  necessary,  and  then  dumping  the  dredged 
material  in  behind  them.  When  the  inclosed  area  has  been  sufficiently  tilled  up  by 
material  deposited  in  this  manner  the  scheme  further  contemplates  connecting  the 
ends  of  the  jetties  by  longitudinal  dikes.  Sixty  piles  were  driven  and  680  linear 
feet  of  jetty  were  built.  This  completed  the  contemplated  extension  of  the  jetties, 
sod  as  they  have  been  thoroughly  revetted  with  the  rock  dredged  at  Gillies  Creek  and 
Rockett«  Reef,  and  have  sto<Kl  the  winter's  ice  and  spring  freshets,  the  jetty  part  of 
the  work  is  believed  to  be  permanently  completed. 

As  the  scheme  on  which  the  improvement  of  the  James  River  is  being  conducted 
contemplates  a  channel  22  feet  deep  at  low  water,  the  channel  through  Goode's  Rocks 
was  selected  as  a  place  to  commence  work,  looking  toward  this  depth  as  the  ultimate 
result.  The  area  to  be  iuiproved  was  carefully  sounded,  and  the  question  studied,  in 
order  to  lay  down  the  channel  lines  to  the  best  advantage.  It  is  to  bo  observed  here 
that  several  elements  enter  into  the  problem.  In  the  nrst  place,  the  work  must  be 
execnted  in  a  channel  in  almost  hourly  use  by  vessels  navigating  the  river;  second,. 
there  is,  in  times  of  freshets,  a  cross-current  that  sets  obliquely  over  the  cut ;  and,  third, 
the  sand  from  above  is  continually  being  washed  down,  tilling  up  the  holes  that  have 
been  drilled  and  settling  around  the  bit  as  it  is  drilling  the  holes.  These  difficulties 
were  obviated  in  the  following  manner:  By  careful  borings  it  was  seen  that  the  chan* 
Del  could  be  thrown  abont  50  feet  further  toward  the  sou  them  side  of  the  river ;  this 
giearly  improved  the  curvature,  and  although  it  necessitated  taking  out  a  deep 
cat  in  one  place,  the  material  was  found  to  consist  of  cobble-stoues  and  bowlders  to  a 
great  extent.  On  account  of  the  chanuel-line  having  been  moved  over  this  50  feet, 
vessels  could  navigate  the  old  channel  while  this  new  50-foot  channel  was  being  ex- 
cavat4Hl.  To  rectify  the  cross-currents,  a  brush  dike  2,809  feet  was  built.  Beginning 
some  distance  alK>ve,  and  following  the  curve  of  the  river,  it  passed  by  the  line  of  cut 
in  appnixiniateiy  a  parallel  direction,  and  was  continued  some  distance  below.  This 
longitadinal  dike  was  connected  with  the  bank  at  various  places  by  jetties  and  by^ 
joining  on  to  the  Quarry  Wharf.  It  has  answered  its  purpose  well.  To  keep  the  sand 
away  from  the  drill-hofes  a  force  pump  of  considerable  power  was  used.  The  diver,. 
by  holding  the  nozzle  close  to  the  rock,  clears  the  sand  from  the  top,  and  then  by 
taking  it  alongside  the  drill-rod  in  a  proper  manner  it  is  possible  to  keep  the  hole 
clear.  After  a  hole  had  been  drilled  a  wooden  plug  which  had  been  made  to  tit  it 
was  driven  in  sufficiently  tight  to  keep  the  sand  out,  and  a  line  was  led  from  it  to  the 
top  of  the  water.  The  hole  was  recovered,  when  wanted,  by  following  the  line,  when 
the  ping  was  removed  and  the  cartridge  inserted.  As  the  length  of  the  cut  is  abont 
1,000  feet,  and  as  only  |20,000  were  available,  although  a  large  amount  of  work  was 
done  in  drilling,  blasting,  and  excavation,  yet  this  could  not  result  in  completing  any 
portion  of  the  work.  As  the  cost  of  completing  the  Goode's  Rook  work  is  estimated 
at  about  $539,000,  an  expenditure  of  only  |20,000  could  execnte  onlv  a  small  per- 
centage of  the  total  amount.  The  work  accomplished  was  as  follows :  lliree  hundred 
and  seven  linear  feet  of  jetties  built,  using  2,345  cords  brash  and  593  piles ;  2,60d 
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linear  feet  of  brash  dike  bailt;  206  oiibio  yards  of  gravel  and  decomposed  rock  and 
lylOO  cubic  yards  of  solid  rock  dredged  ;  1,HBL  linear  feet  of  boles  were  drilled  (aggre- 
gating 168  boles),  and  1,530  ponuds  of  dynamite  used.  The  rock  force  hoisted  ^M 
cubic  yards  of  rock,  aud  were  employed  on  the  work  from  June  12  to  December  5, 
1884.    One  dredge  was  employed  from  Novembers,  1884,  to  February  8,  1885. 

The  operations  at  Randolph  Flats  consisted  of  dredging  sand  and  a  continuation 
of  the  brush  dike.  Various  forms  of  dike,  parallel  to  the  current,  have  been  used  on 
the  river.  Tbe  objections  to  all  them,  except  the  brush,  is  the  difficulty  of  prevent- 
ing the  heavy  scour  of  a  6-foot-per-secoDd  current  from  undermining  them,  and  the 
liability  of  the  waves  from  the  large  steamers  washing  them  up.  When  a  side -wheel 
steamer  passes  it  creates  a  wave  about  4  feet  high  from  top  to  bottom  of  the  wave. 
This,  alongside  the  dike,  will  make  a  difference  in  elevation  between  the  shore- side 
and  river-side  of  it  sufficiently  g^eat  for  the  water  to  pass  through  it  from  one  side  to 
the  other.  In  this  case,  should  a  breach  be  made,  the  dike  will  wash  up  or  give  way. 
It  had  in  past  experience  often  happened  that  in  building  a  log  or  plank  dike  there 
was  a  liability  of  a  small  hole  occurring  where  the  log  or  plank  rested  on  the  bottom. 
In  a  short  time  this  would  be  washed  out  to  large  dimensions  by  tbe  wave  action  of 
the  passing  steamers,  and  as  they  were  constantly  passing,  both  day  and  night,  this  un- 
dermining was  an  unending  source  of  trouble.  The  brush  dike  will  break  up  tbe  wave 
action,  and  it  cannot  undermine  on  account  of  its  construction,  which  is  as  follows: 
Two  rows  of  piles  are  first  driven,  6  feet  apart,  the  piles  in  each  row  being  about  8 
feet  from  center  to  center;  at  right  angles  to  the  rows  of  piles  loose  brush  is  placed, 
8o  that  the  butt  ends  will  just  lap  inside  the  inner  rows;  this  brush  generally  con- 
sisted of  young  pine  trees  from  30  to  40  feet  long.  When  this  brush  got  to  be  about 
2  feet  or  more  thick  it  was  weighted  down  with  the  rocky  material  obtained  from 
the  dredging  at  Gillies  Creek  and  Goode's  Rockd.  As  about  3,000  tons  of  this  material 
were  available  from  the  dredging,  ample  means  were  at  hand  to  secure  the  brush  in 
place.  After  the  bottom  course  of  brush  was  sunk,  tbe  larger  pieces  of  rock,  weigh- 
ing from  1  to  10  tons,  were  put  on  the  river-side  of  the  rows  of  piles  on  the  outlying 
brush.  Then,  between  the  two  rows  of  piles,  brush  was  laid  crosswise  to  the  bottom 
layer,  viz,  parallel  to  the  current.  This  second  course  was  weighted  down,  another 
course  put  on  the  top  of  it,  and  so  on  until  the  dike  was  built  up  sufficiently  high. 
The  tops  of  the  adjacent  piles  were  then  sprung  together  and  fastened  with  wire.  It 
will  be  observed  that  the  bottom  courses  of  brush  are  independent  of  each  other ;  that 
is,  while  they  are  able  to  move  vertically  downwards  they  cannot  move  in  any 
other  way.  Therefore,  Hhonld  the  dike  commeuce  to  undermine  at  any  place  this  bot- 
tom course  of  brush  will  sink  into  the  hole  and  prevent  any  further  undermining;  at 
the  same  time  the  brush  on  top  will  siuk  down  aud  occupy  the  place  of  the  bottom 
courses.  This  will  show  itselt  on  the  surface  of  the  water,  where  enough  brush  can 
bo  added  to  tbe  dike  to  fill  up  the  space  left  vacant  by  the  sinking  of  the  top  course. 
It  is  very  curious  to  observe  the  phenomena  when  a  wave  from  a  steamer  strikes  the 
brnsb  dike  A  retarduticn  of  the  shore  end  of  the  wave  seems  to  take  place,  and  this 
draws  the  lino  of  wave  along  the  dike.  Only  a  gentle  undulation  takes  place  in 
behind  the  dike,  and  the  undulations  in  the  river  appear  to  be  quelled,  just  aa  the 
vibrations  Of  a  tight  string  are  stopped  by  coming  in  contact  with  a  clamper.  The 
undulations  are  not  reflected  from  the  surface  of  the  irregular  dike,  but  appear  to  be 
absorbed.  In  addition  to  building  tbe  dike,  one  dredge  was  employed  from  Novem- 
ber 8,  1884,  to  the  end  of  that  month,  and  again  from  February  8,  1885,  to  March  6, 
and  from  Mny  11  to  the  end  of  the  fiscal  year.  During  this  time  there  were  dredged 
36,535  cubic  yards  snnd  and  four  bowlders  ;  60  linear  feet  of  jetty  were  repaired  and 
4,485  linear  feet  of  brush  dike  built,  using  2,030  cords  of  brush  aud  979  piles. 

The  amount  of  curvature  at  Dutch  Gap,  combined  with  the  rapidity  of  the  current, 
having  rendered  this  cut  off  a  dangerous  passage  for  the  large  class  of  vessels  now 
navigating  the  James  River,  it  was  deteruiine<l  to  widen  the  gap.  Proposals  were 
therefore  issued  and  the  bids  were  opened  October  10,  1883.  Only  two  bids  were  re- 
ceived, 82-i^  cents  aud  §1.20  per  cubic  yard.  As  these  prices  were  deemed  too  high 
they  were  K»jected,and  in  February,  18f^4,  the  method  of  the  hydraulic  grader  was 
used.  As  this  proved  so  successful,  and  as  later  on  a  survey  demonstrated  that  the 
material  wnnlied  down  had  no  deleterious  effect  upon  the  channel,  it  wus  decided  to 
continue  that  method  of  work.  The  praparations  necessary  were  few,  and  consist-ed 
chiefly  in  the  purchase  of  a  powerful  boiler  and  its  steam  fittings  and  connections. 
Tbe  bluff  to  be  moved  was  50  feet  above  mean  low  water,  and  the  excavation  was  to 
be  carried  to  18  feet  below  that  level.  Commencing  about  10  feet  above  low  water, 
and  from  thence  downward,  a  hard,  compact  blue  clay,  or  indurated  earth,  is  met 
with,  which  is  unprofitable  to  dredge  in  its  natural  state.  From  the  10-foot  plateau 
to  the  top  of  the  bank  the  material  is  compact  gravel  and  a  stratum  of  loam,  cemented 
by  streaks  of  the  oxides  and  sulphides  of  iron.  The  best  method  of  carrying  out  the 
improvement  required  careful  study.  It  was  solved  in  the  following  manner:  There 
were  available  two  diamond  drills,  several  boilers  on  lichters,  two  powerful  force- 
pumps,  one  dredge,  and  one  tug-boat.    By  means  of  earto  augurs  on  the  top  of  the 
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blaff,  holes  were  readily  sunk  from  about  10  to  15  feet  deep,  loaded  with  small  charges 
of  dynamite  and  fired.  This  looseued  the  loamy  material  to  Home  extent ;  then  one  of 
the  force-pumps  kept  a  stream  of  water  on  the  top  of  the  bluff.  This  permeated  all 
tbrongh  the  loam  and  softened  it.to  snoh  an  extent  that  when  the  force-pump  under- 
mined the  bank  it  fell  down  in  small  pieces.  Unless  this  softening  had  been  done  the 
bank  would  have  fallen  down  iu  layers  too  large  to  be  handled.  The  force-pump  on 
the  face  of  the  bank  cleared  the  gravel  and  loam  from  oif  the  clay  stratum,  running 
the  material  off  in  the  deep  hole  oelow  the  gap.  This  left  the  clay  stratum  perfectly 
bare.  Advantage  was  then  taken  of  the  diamond  drills,  and  holes  were  bored  into 
the  clay  from  liO  to  35  feet  deep,  loaded  with  dynamite  and  fired.  Great  skill  was- re- 
quired in  boring  the  holes  to  prevent  their  filling  in  as  soon  as  the  drill  rod  was 
removed.  The  bitts  used  were  the  regular  diamond-drill  bitt,  except  that  instead  of 
diamonds  steel  teeth  were  inserted.  Quite  often  these  teeth  cnished  the  gravel  that 
would  be  met  with  in  some  of  the  seams  or  cut  through  layers  of  iron  pyrites.  In 
these  cases  the  steel  teeth,  half  au  inch  thick,  would  be  worn  entirely  away ;  they 
were  set  into  the  bitts  so  as  to  leave  no  core.  Only  comparatively  few  holes  were 
lost  on  account  of  the  caving  io  of  the  sidi^.  After  the  holes  were  fired  no  difficulty 
was  experienced  in  dredging.  The  drilling  and  pumping  wns  done  with  the  rock- 
force  daring  the  months  of  December,  January,  and  February  ;  and  the  dredging  dur- 
ing the  months  of  December,  January,  February,  March,  April,  and  May.  The  gap 
was  widened  to  300  feet  at  its  minimum  point,  and  the  approaches  enlarged.  There 
remains  a  large  area  over  which  blasting  has  been  done,  and  which  can  be  readily 
excavated  hereafter,  but  it  is  believed  that  the  condition  of  the  gap  is  amply  suf- 
ficient for  the  present  needs  of  commerce. 

The  amonnt  of  material  reported  sis  moved  only  includes  what  was  dredged  and 
deposited  in  the  bend  by  dump-lighters.  In  addition  to  this,  there  was  a  large  quan- 
tity washed  away  by  the  pump,  of  which  no  account  is  taken. 

Total  nnmber  of  cubic  yards  dredged 46,750 

Total  nnmber  of  linear  feet  drilled 3, 831 

Total  nnmber  of  holes  fired 129 

Total  nnml>er  of  pounds  of  dynandte  used 2, 803 

Average  depth  of  holes  drilled feet..  29.7 

Average  pounds  of  dynamite  to  hole 21. 7 

The  main  force-pnmp  nsed,  was  a  double-acting  single  cylinder  pump:  Steam  cyl- 
inder, 24-inch  diameter,  24-inch  stroke ;  water  cylinder,  10-inch  diameter,  24-inch 
stroke ;  snction,  6-inch  diameter ;  steam  supply,  3-iuch  diameter ;  steam  discharge, 
4-inch  diameter. 

Water  was  discharged  from  four  2-inch  diameter  openings  and  one  3- inch  opening. 
Each  opening  had  its  own  valve,  and  the  discharge  could  be  concentrated  in  anyone 
of  the  openings  or  allowed  to  pour  out  of  all  of  them.  Each  opening  was  coupled  to 
its  separate  line  of  hose.  The  pipes  of  the  2-inch  hose  were  3  feet  long  and  seven- 
eighths  inch  diameter  of  nozzle.  The  pipe  of  the  3-inch  hose  was  3  feet  long  and  1| 
iuches  diameter,  reducible  to  1  inch  diameter  of  nozzle.  The  pump  was  worked  at  a 
speed  of  sixty  strokes  per  minute.  The  boiler  was  of  the  locomotive  pattern  ;  shell 
of  steel  three-eighths  inch  thick,  21  feet  long,  52  inches  diameter;  fire-box  78  inches 
long  by  43  inches  wide  by  54  inches  high ;  the  tubes  were  12  feet  long,  3  iuches  diam- 
eter, and  70  in  nnmber.  The  exhaust  of  the  pump  could  be  put  into  the  smoke- 
stack of  the  boiler. 

As  the  reasons  for  executing  work  near  Richmond  by  day's  labor  do  not  apply  to 
the  lower  reaches,  proposals  for  excavating  the  material  at  Swan  Point  were  iu  vited, 
and  a  contract  was  entered  into  with  Mr.  Daniel  Constantino,  of  Baltimore,  who  com- 
menced work  January  9, 18d5,  and  completed  it  May  28.  The  t4)tal  quantity  of  ma- 
terial moved  was  153,191.6  cubic  yardn.  A  channel  100  feet  wide  aud  20  feet  deep 
at  low  water  was  made  entirely  through  the  shoal.  At  the  lower  end  the  width  was 
increased  to  150  feet,  and  the  depth  to  22  feet  at  low  water.  The  material  consisted 
of  soft  mud,  mixed  with  a  little  Hand  at  the  lower  end.  It  is  believed  that  a  slight 
■eoor  is  taking  place  where  the  depth  of  cutting  was  sufficiently  great  to  make  a  dif- 
ference ill  the  velocity  of  the  current.  The  cutting  through  of  this  bar  enables  vessels 
drawing  19^  feet  to  navigate  the  river  as  far  as  Kingsland's  Reach.  Arl vantage  of 
this  has  already  been  taken  by  coastwise  steamers.  Those  which  now  ascend  the 
river  seeking  cargoes  are  of  larger  (iimeiisions  than  have  ever  conie  up  before. 

A  survey  was  made  at  Gillies  Creek  by  stretching  a  wire  aud  sounding  every  10 
feet  across  in  liues  20  feet  apart.  After  the  dredging  was  fiuishrd  cross-sections  were 
also  taken  in  June  by  stretching  a  wire  across  at  each  jetty.  Also  the  usual  survey 
was  made  from  Drewry's  Bluff  to  the  ship  locks- in  lines  100  feet  apart,  the  distances 
being  determined  by  intersecting  angles  from  two  trausits. 

The  results  of  the  year's  work  are  as  follows  : 

The  deepening  of  the  channel  through  Swau  Point  so  that  vessels  drawing  19^  feet 
•Ao  ascena  the  river  as  far  as  Kiugsland*s  Reach  ;  the  widening  of  Dutch  Gap  to  an 
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amouDt  snfficiently  great,  viz,  300  feet,  to  accommodate  not  only  the  veasele  now  navi- 
gating the  river,  but  the  probable  enlargement  in  size  of  vessels  for  some  y^rs  to  come ; 
the  excavation  of  a  large  amount  of  sand  at  Randolpb  Flats,  rendered  necessary  by 
the  proposed  contraction  at  that  point ;  the  building  of  long  brush  dike  ftom  Ran- 
dolph Flats  to  doode's  Creek,  and  excavation  of  a  large  amount  of  material  at  Goode's 
Rock ;  the  widening  of  Rocketts  Reef,  and  the  completion  of  the  jetties  in  its  vi- 
cinity, and  the  excavation  of  Gillies's  Creek  shoal.  The  survey  from  Drewry's  Bluff  to 
Richmond  shows  that  the  least  depth  in  the  channel  in  this  section  of  the  river  is  13^ 
feet  at  low  tide,  equivalent  to  17  feet  at  high  tide.  Allowing  1  foot  leeway,  vessels 
should  come  up  drawing  16  feet.    Tbe  usual  practice  is  about  15^  feet. 

Accompanying  this  report,  and  forming  an  important  part  of  it,  are  appended  tables 
showing  the  amount  of  work  executed  at  each  locality  and  its  cost,  tables  of  the  phys- 
ical characteristics  of  the  river,  statistics  of  the  tonnage  of  vessels  navigating  the 
river,  and  the  quantities  of  material  moved  by  private  parties. 
I  have  the  honor  to  be  your  obedient  servant, 

C.  P.  E.   BURGWYN, 

A$9i8tant  Engin€€r 
Maj.  Peter  C.  Hains, 

Corps  of  Engineers,  U,  S,  A, 


Gillies  Creek  Shoal. 


* 

Cabio  yarda. 

Number  of— 

Date-1884. 

Sand. 

Decom- 
posed 
rock  and 
gnyeL 

Solid 
rock. 

Bowl- 
ders. 

Logs. 

Amount 
expended. 

July 

195 
10 

1,880 
3,010 
3,098 
6,171 
1.291 

100 
155 
425 
120 
255 

Angnst 

SeDtember 

28 

2 

October 

November 

^......... 

Totals 

205        14, 450 

1 

1,055 

28 

2 

$5,668  01 

APPROXIMATE   RATES. 

205  cubic  .yards  sand,  at  15  cents. 
14, 450  cubic  yards  decomposed  rock  and  gravel,  at  24  cents. 
1,055  cubic  yards  solid  rock,  at  $2. 
28  bowlders,  at  ^. 
2  logs,  at  $5. 

Note. — The  contract  price  offered  for  this  was  $1.50  per  cubic  yard.  Inmp  amount. 
The  15,709  cubic  yards  at  $1.50  ==  $23,563.50 ;  hence  a  saving  w  as  effected  of  $17,895.49, 
besides  utilizing  the  heavy  material  for  revetting. 


Eockeils  Reef, 


Cubic  yards. 

Amonnt 
expended. 

Date. 

Decomposed 
rock. 

Solid  rook. 

Jhly,  1884 

815 

280 

$863  25 

APPROXIMATE  RATES. 


815  cubic  yards  decomposed  rock,  at  25  cents. 
280  cubic  yards  solid  rock,  at  $2.32. 
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Brewery  CuU 


Date. 

Kumherof 

piles 

driven. 

Linear  feet 

extension 

of  Jetty. 

Amount 
expended. 

July,  IBM 

80 

880 

$1,151  59 

APPROXIMATK  RATE. 

680  linear  feet  extenaion  Jetty,  at  |1.70, 


Good^8  Rooke. 


Cnbio  yards. 

Linear  feet. 

Number  of— 

Data. 

Dredged.       H^**' 

1 

• 

0 

.a 

1 

• 

1 

• 

• 

s 

1 

1 

-3 

n 

Pounds   of  dyna- 
mite used. 

Cords    of    brush 
used. 

f 

C 

s 

S3 

Amount 
expended. 

It 

1 

i 

• 

1 

2 
1 

JalT,  1884 

175 
240 
175 
150 
120 
SO 

410 
418 
276 
362 
363 
52 

37 
40 
21 
30 
22 
18 

361 
339 
223 
271 
196 
140 

Aa^nat.  1884 

Sevteaber.  1884 . . 

187 

360 

""iio 

805 
700 

96 

447 

50 

October.  1884 

120   1  000 

NoT«mber.  1884  .. 

19 

108 

31 

47 

296 
634 
157 

lis 

— ,  — ^ 
985 

Dvoember.  1884... 

January,  1885.  ... 
Fehraarr.  1885... 

Total 

206 

1,100 

890 

307 

2.609 

1,881 

168 

1,530 

2,345 

593       $19, 373  93 

APPROXIMATE  RATES. 


206  cubic  yards  gravel  and  decomposed  rook,  at  40  cents. 
1,990  cable  yards  solid  rock  drilled,  blasted,  and  raised,  at  $6.81. 

307  linear  feet  jetty,  at  |1.70. 
2,609  linear  feet  brnidli  dike,  inclnding  revetting,  at  |2. 


Randolph  Flats, 


Linear  feet. 

Number  of— 

AmouDt 
expended. 

Date. 

Brush  dike. 

Jetty  re- 
paired. 

Cords 
brush. 

Piles 
driven. 

Bowlders 
raised. 

Cubic  yards 
sand. 

Joly.1884 

AnKiiat,1884... 
October.  1884... 

800 
2.035 
...... ...... 

600 
720 

359 
298 

• 

200 
10.960 

Xoreoiber.  1884. 

60 

4 

December,  1884 
FebmarT.1885.. 

660 

282 

4,72.^ 

l,0UO 

3.350 

16.300 

Mareb.  1885 

Ifar.ltAS 

JfiBe,lS85 



Total 

3,486 

80 

1,602 

857 

4 

36, 535 

$10, 104  81 

APPROXIMATE  RATES. 


3,485  linear  feet  brnsb  dike,  inclnding  revetting,  at  $1.50. 

60  linear  feet  jetty  repaired  at  $2.15. 
36,535  cubic  yards  sand,  at  13  cents. 
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Dutch  Gap, 


Date. 


Linear  feet 
drilled. 


Number  of— 


Holes  flred. 


Pounds 
dynamite. 


December,  1884. 
January,  1885 . . 
February,  1885 . 
March.  1885.... 

April,  1885 

May,  1885 


Total 


386 
1.720 
1,725 


19 
66 
64 


8,831 


129 


844 
1,258 
1,201 


2,803 


Cabic  yards 
bine  clay. 


9,035 
7,950 
11,025 
10.100 
6.340 
2.300 


Amonnt 
expended. 


46.750 


$17,254  12 


APPUOXIMATE   RATE. 

46,750  cubic  yards,  at  37  cents. 

Note. — This  46,7&0  cubic  yards  onlv  includes  the  amonnt  removed  by  the  dredj^e 
and  deposited  by  'clump-lighters  near  the  shore.  In  addition  there  was  a  I'arffe  amonnt 
of  material  moved  by  the  liydraulic  process,  which  was  washed  away  and  of  which  no 
account  is  taken  in  the  above  estimate.  The  last  bid  received  for  doing  this  work  by 
contract  was  at  82i  cents  per  cubic  yard. 

Swan  Pointf  under  oontrnot. 


Date. 


Janaary,  1885 
February,  1885 
March.  1885... 

April,  1885 

Mai,  1885 

Total.. 


Cubic  yards 
of  soft  mud. 


6,302 
15. 751 
30. 020. 6 
65,387 
45,731 


153, 101. 6  ) 
at  10.0  cents) 


Amount 
expended. 


$16, 607  06 


'  SUMMABT  OF  WORK  DONE  BY  THE  UNITED  STATES. 

Total  number  of  cubic  yards  sand  and  mud 189, 931. 6 

Total  number  of  cubic  yards  gravel,  clay,  and  decomposed  rock 62, 221 

Total  number  of  cubic  yards  solid  rock 3,325 

Total  number  of  bowlders 32 

Total  number  of  logs - 2 

Total  number  of  piles  driven 1, 310 

Total  number  of  linear  feet  extension  and  repairs  of  jetties 1,047 

Total  ntimber  of  linear  feet  brush  dike  built 6, 094 

Total  number  of  linear  feet  holes  drilled  in  rock 1,8??1 

Total  number  of  linear  feet  holes  drilled  in  clay,  Dutch  Gap 3, 851 

Total  number  of  pounds  of  dynamite  used  in  rock 1, 530 

Total  number  of  pounds  of  dynamite  used  in  clay 2, 803 

Total  number  of  holes  fired  in  rock * 168 

Total  number  of  holes  fired  in  clay 129 

Total  number  of  cords  of  brush  used 3, 947 

Material  moved  hy  private  partiea. 


Cubic  yards. 

Number  of— 

By  whom  removed. 

•a 
S 

1 

%  o 

il 

OS 

1,050 
2,300 

i 

£ 

S 

10 

Bowlders. 

• 

1 

2 

Locality. 

Citv  of  Richmond 

6,050 

41 

Harbor. 

Richmond  and  Danville  Railroad 

Wttiarves  atRooketta. 

Richmond  and  Alloehany  Railroad  

nhAAAnMAlcn  iinil  OtiTn  Riul iirftv      .  _ _  _ 

150 
6,850 

13,050 

1  " 

Do. 

5 

Almond  Creek. 

Total 

3,350 

10 

41 

7 
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Pkif9ieal  eharaoierUtiet  JamM  Biver,  Virginia,  1884. 


Lochlity. 


BocUandins  ShoAl 

TriWUSbMl 

GooM  HUl  FlaU 

Swaa  Point  (line  8) 

D  iocing  Point 

HAiriaoo'ii  Bar 

Bennnd*  Handred 

Curte'sNeek 

I>r«p  Bottom 

Yanns  ( JettT  No.  3) 

Dutch  Gap  (below  gap) 

Datrh  Gap  (abore  gap) 

Kinnlanfl 

Cbaffin'a  BlafT 

I>n>wr7'a  Bloff,  obatractiona  (Jetty  92) . . 
Obatnictions  to  Richmond  Bar  (Jetty  15) 
Richmond  Bar,  city  limita 


o 

I 

t 


Sq.fuL 

805,977 

173,930 

172,955 

141.744 

124,892 

<».  521 

24, 725 

18.350 

14. 254 

13. 405 

17,598 

.12,790 

8.927 

11,585 

9.814 

7,872 

5,828 


4 

St 


c 

I 

m 

'5 


Sq.feit. 

8(W.S77 

200.300 

206,435 

165, 744 

187, 602 

98,033 

81,430 

21,946 

18,415 

16,415 

20,478 

14.422 

12,497 

13,965 

11,914 

9,986 

7,343 


8| 


Ftt. 

15,641 

6.237 

6,648 

7.047 

8,785 

7,608 

1,113 

563 

654 

441 

846 

213 

406 

276 

284 

836 

237 


LowUd(». 


a 


Fut. 
24.0 
24.0 
17.0 
25.0 
26.0 
22.5 
22.1 
21.0 
17.8 
20.5 
36.4 
39.5 

ia4 

23.7 
24.7 
17.1 
17.6 


Feet. 

80,200 

13.100 

16,740 

12,  000 

6,650 

10,540 

1,800 

1,160 

1,300 

885 

900 

510 

1,0.50 

680 

COO 

604 

433 


n 

n 

ft* « 


10.18 
13.27 
10.38 
11.81 
18.70 

6.50 
13. 73 
15.82 
10.96 
15.25 
19.55 
2.5.08 

><.50 
17.04 
16.35 
13.03 
13.46 


Pkyiical  characteriatics  Jame4  Rher,  Virginia. 

Juke,  1885. 


Croaa-Acction. 


Jettr  Bio  dike 

Jetty  A  to  dike  

Jetty  1  to  dike 

Jetty  3  to  dike 

Jetty  5  to  dike 

Jetty  7  to  dike 

Jetty  9  to  Cheaapeake  and  Ohio  wharrea  . 
Jetty  11  to  Cheaapeake  and  Ohio  wharrea 
Jetty  13  to  Cheaapeake  and  Ohio  wharvea 
Jetty  15  to  Cheai^>eake  and  Ohio  wharvea 

Jetty  17  to  pile 

Jetty  19  to  16  

Jetty  21  to  dike 

Jettv23todike 

Jetty  25  to  dike 

Jetty  27  to  abore 

Jetty  29  to  ahore 

Jetfy  31  to  ahore 

Jetty  33  to  Jetty  24 

Jetty  26  to  dike 

JettT  28  to  dike 

Jetty  28i  to  dike 

Jetty  30  to  Jetty  35 

Jetty  32  to  dike 

Jetty  34  to  ahore 

Jetty  36  to  abore 

Jetty  38  to  Jetty  87 

Jetty  40  to  Jetty  89 

Jetty  42  to  dike    

Jettr  44  to  Jetty  41  

Jetty  4«  to  dike 

Jetty  40|  to  Jetty- 43 

Diketo43|.   

Jetty  45  to  abore 

Jetty  47  to  Jetty  48   

Jetty  49  to  Jetty  50 

Jetty  51  to  Jetty  52  


"3; 

4. 
4, 

4. 
4. 
4, 
5, 
P. 
6. 
5. 
5, 

6. 
5. 

4. 
5. 
5. 
6. 
6. 
6. 
6. 
5. 
4. 
5. 
5. 
5. 
5, 
6. 
5. 
5, 
5. 
5. 
5, 
5. 
6. 
6, 
«, 
6. 


feet. 

0.'i9 

209 

400 

621 

740 

887 

003 

709 

023 

863 

757 

586 

805 

827 

358 

852 

100 

425 

570 

203 

145 

840 

110 

331 

608 

774 

091 

968 

790 

748 

757 

789 

864 

233 

201 

233 

368 


8q.fmL 
&,St9 
5,539 
5,828 
6.136 
6,105 
6.427 
6.298 
7.144 
7,563 
7.368 
7,447 
7.143 
7.580 
6. 472 
7,021 
7.674 
8.139 
8.611 
8,400 
7,»5:i 
6.720 
6,380 
6.615 
6,794 
7,085 
7.293 
7.631 
7,552 
7.  424 
7,302 
7.384 
7.  .329 

7,38:j 

7,853 
7.650 
7,668 
7,838 


aS 

o  S 


Low  tide. 


t^! 


188 
189 
199 
208 
205 
206 
205 
217 
230 
233 
215 
210 
222 
169 
183 
210 
250 
247 
313 
194 
209 
242 
236 
23) 
227 
225 
217 
221 
260 
23) 
257 
234 
234 
228 
211 
207 
213 


Feet. 
17.1 
17.4 
17.1 
16.5 
16.9 
18.7 
16.4 
16.3 
16.2 
16.8 
15.7 
17.0 
15.4 
15.5 
16.6 
15.8 
15.6 
15.9 
18.8 
20.1 
18  4 
16.2 
15.7 
1".5 
16.1 
16.5 
16.3 
16.3 
16.1 
16.1 
15.2 
1.5.9 
16.6 
17  9 
17.6 
17.7 
17.8 


I  •  >* 
O  O 


Feet.\ 
360  I 
380  ! 
408  ' 
433  { 
390  \ 
440  I 
370  , 
410  I 
440 
430 
483 
4(5 
490 
470 
475 
492 
563 
596 
523 
5U0 
450 
440 
430 
418 
4tr2 
434 
440 
445 
467 
444 
465 
440 
434 
463 
414 
410 
420 


11.28 
11.08 
10.79 
10.67 
12.15 
11.11 
13.52 
13.92 
13.69 
13.63 
11.92 
12.55 
11.97 
10.27 
11.28 
11.89 
10.96 
10.89 
12.56 
12.41 
11.43 
11.00 
11.88 
12.75 
13.29 
13.30 
13.84 
18.41 
12.40 
12.95 
12.38 
13.16 
13.51 
13.46 
14.98 
15.20 
15.16 
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Physical  ohanusierisiUa  James  Biver,  Virginia — Continaed. 

June,  1885— Continued. 


Cross-section. 


Jetty  53  to  Jetty  54 
Jetty  55  to  Jetty  60 
Jetty  57  to  Jetty  58 
Jetty  59  to  Jetty  60 
Jetty  01  to  Jetty  62 
Jetty  63  to  Jettv  64 
Jetty  65  to  Jetty  06 
Jetty  67  to  Jetty  08 
Jetty  09  to  Jetty  70 
Jetty  72  to  shore  . . 
Jetty  74  to  shore  . . 
Jetty  70  to  shore  . . 
Jetty  78  to  shore  . . 
Jetty  80  to  shore  . . 
Jetty  82  to  Jetty  84 
Jetty  84  to  Jetty  83 
Jetty  80  to  Jetty  85 
Jetty  88  to  Jetty  87 
Jetty  90  to  Jetty  89 
Jetty  92  to  Jetty  91 
Jetty  94  to  shore. . . 
Jetty  90  to  shore... 


7 

i 


Sq.feet 
0,158 
0,473 
0,732 
0,742 
0,088 
0,509 
0,414 
0,522 
0,075 
0,914 
7,157 
7,067 
7,533 
7,477 
7,774 
7,855 
7,865 
8.037 
7,911 
8,025 
8,178 
8,335 


•a 


I 


8q.fMt. 
7,098 
8,088 
8,877 
8,422 
8,424 
8,241 
8.199 
6,342 
8,516 
9,014 
9,197 
9,034 
9,500 
9,468 
9,699 
9,794 
9,842 
10, 081 
9.076 
10, 12ft 
10,593 
10. 627 


o 


Low  tide. 


220 
281 
226 
221 
239 
230 
282 
251 
253 
274 
290 
287 
294 
302 
290 
285 
303 
315 
816 
328 
418 
393 


Feet. 

18.7 
17.7 
17.8 
19.0 
10.8 
17.7 
10.8 
1&5 

ia4 

15.8 
19.9 
15.1 
15.4 
15.1 

ia7 

17.9 
17.4 
l&l 
10.0 
10.6 
17.3 
19.0 


4 


FeeL 
440 
460 
470 
480 
490 
495 
510 
520 
520 
000 
583 
502 
502 
509 
550 
554 
565 
584 
590 
600 
690 
655 


J2  ►> 
tS  — •'^ 


14.00 
14.07 
14.32 
14.05 
13.48 
13.15 
12.56 
12.54 
12.69 
11.52 
12.28 
12.58 
13.40 
13.14 
14.13 
14.18 
13.82 
13.76 
13.41 
13.37 
11.85 
12.73 


Table  showing  freshets  in  the  James  Eiver^  Virginiaf  and  the  heights  to  which  they  rose  at 

Hichmond, 


Date. 


TTDknown 

Unknown 

Unknown , 

1847 

1863 

1864(f) , 

October  1,  1870.... 
February  26, 1875 
December  0, 1875. 
V[arch30. 1876      . 
September  24, 1870 
Jaonary  17. 1877  . . 

April  10, 1877 

October  5,  1877    . . 
November  9, 1877  , 


I? 

*s 


Feet. 


18. 
13. 
12. 
16. 
16. 
16. 
27. 
14. 

5. 
12. 
12. 
10. 

6. 
13. 
11. 


30 
05 
65 
60 
79 
10 
02 
38 
60 
00 
10 

r»o 

!jU 
83 
00 


Date. 


Korember  25, 1 877 . 
January  15, 1878... 
February  11, 1878  . 

Aprilll,  1878 

May7,1878 

May  10, 1878 

September  15, 1878 
November  18, 1878 
December  12, 1878. 
Jan  oar  r  10, 1879  . 
December  15, 1879 
February  15, 1880 . 
March  1^,1880  .... 

May  2, 1880 

Jaiinary  22, 1881.. 


s 

s  . 
«  s 

"S 
H 


Feet. 

28.02 
8.85 
7.30 
5.50 
0.20 
0.30 

13.38 

12.75 

12.02 
7.80 
9.82 
0.76 

13.82 
6.90 

10  40 


Date. 


t 

If 


February  13,1881.. 
December  27, 1881 
February  11, 1882.' 
January  21,1883.. 

April  18, 1883 

Apra26,1883 

January  7, 1884 ... 
February  11. 1884.. 

March  11,1884 

March  27, 1884 

June  15. 1884 

June  28, 1884 

May  28.1885 


FeeL 

12.95 

10.50 

11.00 

9.70 

9.70 

8.80 

7.70 

10.50 

13.70 

15.70 

8.40 

9.30 

9.90 


COMMKHCIAL  STATISTICS,  1864. 

Exports : 

Flour 11,353  217 

Cotton 1,12:^,000 

Miscellaueoas •.-.  121,626 

Total 2,597,843 
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Importo,  free  of  daty : 

Coffee $197,0^ 

GuAuo 21,777 

Miacellaneoas 3,913 

Total 222.745 

Imports  on  which  daty  was  paid : 

Salt 4,685 

MolaMes. 7,126 

MiacellaneooB 3,795 

Total i 15,606 


Kumber  ofvesseU  arriving  in  the  port  ofBichmond, 


Description. 


Entered. 


Num- 
ber. 


engaged  in  the  foreign  trade  ... 
engaged  in  the  coaetwiae  trade. 


28 
584 


Tonnage. 


8.440 
410,606 


Cleared. 


Kam- 
ber. 


72 
870 


Tonnage. 


19,255 
406,820 


HABBOB-MASTER'S  8TATEMKNT. 

Whole  number  of  veseeU  arriving  in  the  port  of  Bichmond, 

Sea-goiug  steamers 340 

Barks 24 

Brigs 36 

Schooners 552 

Note. — ^This  list  does  not  include  river  steamers,  tag-boats,  or  small  sailing-vessels 
that  trade  in  Virginia  waters. 


J  4. 

IMPROVEMENT  OF  SHENANDOAH  RIVER,  WEST  VIRGINIA. 

The  river  aud  harbor  act  approved  June  14,  1880,  contains  an  item 
appropriating  $1,500  for  improving  the  Shenandoah  Eiver,  West  Vir- 
ginia. The  act  approved  March  3, 1881,  contains  one  item  appropriating 
$2,500  fbr  imiH'oving  the  same  river,  and  provides  that  neither  of  these 
appropriations  shall  be  expended  ^^nntil  any  corporate  rights  or  fran- 
chises that  may  exist  over  said  river  shall  have  been  relinquished  to  the 
United  States  to  the  satisfaction  of  the  Secretary  of  War.'^ 

The  proviso  was  adopted,  apparently,  because  the  Shenandoah  River 
Navigation  Company,  organized  under  a  charter  from  the  State  of 
West  Virginia  for  improving  the  river,  had  certain  corporate  rights  and 
privilege*,  among  which  was  the  right  to  collect  tolls. 

The  charge  of  the  work  was  turned  over  to  me  July  29, 1884,  prior  to 
which  date  it  had  been  urder  charge  of  Lieut.  Col.  William  J?.  Craig- 
hill.  Corps  of  Engineers,  U.  S.  Army. 

Colonel  Craighill  submitted  a  project  for  the  improvement  July  9, 
1880.  He  proposed  to  put  the  river,  or  rather  that  portion  of  it  in 
West  Virginia,  practically  in  the  same  condition  that  it  was  before  the 
freshet  of  1877,  by  repairing  and  rebuilding  where  necessary  the  locks, 
dams,  and  chutes  from  Little's  Falls  to  Harper's  Ferry ;  giving  over 
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this  portion  of  it  a  down -stream  navigation  for  flat- boatB  drawing  not 
more  than  18  inches  of  water. 

The  locks,  chutes,  and  dams  referred  to  were  the  property  of  the 
Shenandouh  Biver  Navigation  Company.  On  May  9,  1882,  the  stock- 
holders of  this  company  held  a  meeting  and  passed  resolutions  re- 
linquishing in  favor  of  the  United  States  ^^  all  the  rights,  interests, 
property,  franchises,  stock,  or  appurtenances,"  •  •  •  <*  and  all 
works,  improvements,  constructions,  dams,  locks,"  and  virtually  dis- 
banded and  dissolved.  On  February  20,  1883,  the  legislature  of  West 
Virginia  confirmed  the  action  of  the  Shenandoah  River  Navigation 
Company. 

By  indorsement  dated  July  21. 1883,  on  a  letter  from  the  Department 
of  Justice,  dated  July  2,  1883,  tne  Hon.  Secretary  of  War  states  that 
he  is  ^^  satisfied  that  the  rights  or  franchises  referred  to  in  the  act  of 
March  3, 1881,  have  been  relinquished  to  the  United  States.'' 

In  order  to  comply  with  section  355,  Revised  Statutes  of  the  United 
States,  relative  to  the  expenditure  of  money  on  sites  purchased  by  the 
Government  for  public  buildings,  &c.,  the  Secretary  of  War,  on  July 
24,  1883,  asked  the  Attorney-General  of  the  United  States  to  request 
the  United  States  attorney  for  the  district  of  West  Virginia  "to  submit 
an  abstract  of  the  titles  to  the  sites  occupied  by  the  works  of  the  navi- 
gation company." 

These  abstracts,  transmitted  to  me  by  the  Chief  of  Engineers,  U.  S. 
Army,  on  January  7,  1885,  show  that  the  works  of  this  company  have 
been  located  on  land  owned  by  private  parties,  as  none  was  ever  pur- 
chased for  the  sites  of  locks,  &c.  The  district  attorney  informs  me 
that  '*  no  convevance  to  or  written  contract  with  them  or  either  of 
them  was  recorded  in  the  county  of  Jefiferson,  where  the  improvements 
were,  or  is  now  known  to  have  been  made."  It  therefore  appears  that 
"  when  the  navigation  company  transferred  its  rights,  privileges,  &e.y 
it  transferred  no  real  estate." 

The  first  thing  now  necessary  in  undertaking  this  work  of  im^  rove- 
ment  is  to  acquire  title  to  the  sites  for  the  locks,  &c.  This  can  be 
done  in  most  cases,  perhaps,  by  purchase  from  the  owners,  or  by  con- 
demnation in  accordance  with  the  provisions  of  river  and  harbor  acts 
making  appropriations  for  the  Shenandoah  Kiver. 

A  good  description  of  the  river  will  be  found  in  the  report  of  N.  H. 
Hutton,  assistant  engineer,  dated  December  15,  1879,  and  published 
in  the  Annual  Keport  of  the  Chief  of  Engineers,  U.  S.  Army,  for  1880, 
Appendix  G.  From  this  report  it  will  be  seen  that  to  improve  any 
short  section  of  the  river  will  be  of  little  benefit  to  it  as  a  whole,  the 
depth  over  the  ledges  to  which  Mr.  Hutton  refers,  of  which  there  are 
great  numbers,  being  only  from  4  to  9  inches  in  the  deepest  parts. 

Colonel  Craighill,  in  his  report  dated  January  5, 1880,  states  that — 

All  these  reports  [referring  to  Hutton's,  Fisk's,  and  Herron's]  indicate  the  very 
considerable  expense  of  an  attempt  to  slack  water  or  highly  improve  the  navigation 
of  Shenandoah  River.  Its  present  importance  as  a  route  tor  moving  freight  is  not  suf- 
ficient to  justify  the  expenditure  of  a  large  sam  upon  it.  This  is  particularly  true, 
since,  in  addition  to  the  existing  Valley  Branch  of  the  Baltimore  and  Ohio  Railway 
the  construction  of  the  Shenandoah  Valley  Railway  [since  completed]  seems  un 
assured  fact. 

At  the  present  time  there  is  no  commerce  on  the  river,  at  least  on 
that  portion  of  it  in  West  Virginia,  and  there  has  been  none  since  1877. 
There  are  two  lines  of  railroad  running  parallel  to  it,  and  almost  along 
its  very  banks.  If  the  money  must  be  spent  the  best  thing  to  do  will 
be  to  restore  to  the  portion  of  the  river  to  which  the  appropriation  i» 
applicable  the  18-inch  down-stream  navigation  that  existed  prior  to 
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the  freshet  of  1877,  by  repairiug  the  locks,  chutes,  and  dams  of  the 
navifi^ation  company.  But  it  is  doubtful  whether  the  public  interests 
require  it.  Moreover,  it  must  be  remembered  that  the  expense  to  the 
Government  is  not  limited  to  Uie  first  cost  of  making  the  improvement. 
Locks  will  have  to  be  operated  and  kept  in  working  order ;  and  chutes 
and  dams  repaired  as  occasion  requires.  These  will  necessitate  an 
annual  expenditure  hereafter.  Not  less  than  four  locks  will  be  re- 
quired,  and  if  we  put  the  annual  cost  of  operating  each  at  the  low  figure 
$500,  and  the  annual  cost  of  repairs  to  the  dams  and  chutes  at  $1,000 
there  will  be  needed  $3,000  annually  to  render  the  improvement 
effective. 

The  question  is  nowVaised  by  the  Solicitor  of  the  Treasury.  Can 
the  Government  properly  carry  this  improvement  into  effect,  in  view 
of  the  recent  sale  of  its  property  at  Harper^s  Ferry.  By  the  terms 
of  this  sale,  msule  in  accordance  with  the  act  of  Congress  approved 
July  4,  1884,  the  Government  has  parted  with  the  identical  property  it 
needs  to  make  the  improvement.  The  Solicitor  states  that  by  the  terms 
of  the  sale  as  well  as  by  the  law,  <^  the  purchaser  is  entitled  to  the  en- 
tire water-power  of  the  Shenandoah  .as  held  by  the  United  States,"  and 
among  the  incidents  to  those  privileges,  it  may^be  claimed,  is  the  right 
to  erect  and  maintain  dams,  to  open  or  widen  water-ways,  and  in  fact  to 
adopt  all  means  necessary  to  supply  a  certain  volume  of  water;"  and 
the  question  arises,  is  it  practicable  now  to  make  the  improvements 
without  infringing  on  the  riparian  and  other  rights  guaranteed  the  pur- 
chaser f  If  the  sale  operates  as  a  bar  to  recovering  the  property,  or  at 
least  a  iK>rtion  of  it,  then  the  improvement  cannot  be  made.  But  if  the 
owner  is  willing  to  concede  to  the  United  States  the  right  to  use  such 
water  as  may  be  necessary,  and  to  sell  back  to  the  United  States  the 
sites  of  the  old  locks,  the  improvement  can  be  made. 

The  act  authorizing  and  directing  the  sale  of  the  property  was  sub- 
sequent to  the  acts  making  the  appropriartions.  Did  Congress  have  in 
>iew  the  previous  acts  when  the  later  one  was  passed  f  It  seems  hardly 
probable  that  it  was  intended  to  sell  the  identical  property  needed  in 
the  proposed  improvement. 

In  view  of  the  above  facts,  it  seems  that  further  legislation  is  ad- 
visable. 

Money  staiefnent, 

Jnly  1,  1884,  amount  available |17,306  20 

Jaly  1, 18^,  amouDt  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 1/222  BO 

July  1,  1885,  amount  available 16,083  40 
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IMPROVEMENT  OF  THE  HARBORS  AT  BRETON  BAY  AND  SAINT  JEROME'S 
CREEK,  MARYLAND ;  OF  THE  CHANNEL  AT  MOUNT  VERNON ;  OF  RAP- 
PAHANNOCK RIVER ;  AND  YORK  RIVER,  VIRGINIA ;  OF  TRIBUTARIES  OP 
THE  LOWER  POTOMAC,  AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND 
NORTH  CAROLINA. 


REPORT  OF  MR,  8.  T.  ABERT,  UNITED  STATES  AGENT,  IN  CHARGE,  FOR 
THE  FISCAL  YEAR  ENDING  JUNE  30,  1885,  WITH  OTHER  DOCUMENTS 
RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Channel  at  Mount  Vornon,  Virginia. 

2.  Neabsco  Creek,  Virginia. 

3.  Breton  Bay,  Leonardtown,  Md. 

4.  Nomini  Creek,  Virginia. 

5.  Harbor  at  entrance  of  Saint  Jerome's 

Creek,  Maryland.  *^« 

€.  Rappahannock  River,  Virginia. 

7.  Totusky  River,  Virginia. 

8.  Urbana  Creek,  Virginia. 

9.  Mattaponi  River,  Virginia. 


10.  Pamnnky  River,  Virginia. 

11.  York  River,  Virginia. 

12.  Cbiokabominy  River,  Virginia. 
13  }  '       o 

I .'  >  Staunton  River,  Virgiuia. 

15.  Dan  River,  between  Madison,  N.  C, 

and  Danville,  Va. 

16.  Roanoke  River,  North  Carolina. 

17.  French  Broad  River j  North  Carolina. 


EXAMINATIONS  AND  SURVEYS. 


18.  Cookpit  Point,  Virginia,  for  ice-har- 
bor. 


19.  Colonial  Beach,  formerly  White 
Point,  in  county  of  Westmoreland, 
Virginia. 


United  States  Engineer  Office, 

Washington,  D.  C,  July  27,  1886. 

General  :  I  have  the  honor  to  submit  herewith  my  annual  report 
for  the  fiscal  year  ending  June  30,  1885,  relating  to  the  improvement 
of  rivers  and  harbors  under  my  charge. 

Very  respectfully,  your  obedient  servant, 

S.  T.  Abbrt, 
United  States  Agents 


Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 
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Ki. 

IMPROVEMENT  OF  POTOMAC  RIVER  AT  MOUNT  VERNON,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  history  of  operations  will  be  foand  in  the 
Beport  of  the  Chief  of  Engineers  for  the  year  1883,  page  1003. 

(2)  Description  of  original  condition, — The  landing  at  the  wharf  waa 
formerly  made  by  passing  over  the  flat  bordering  the  channel  of  the  Po- 
tomac for  a  distance  of  1,900  feet.  The  lea^t  depth  of  water  at  that  line 
was  4  feet  at  low  water, 

(3)  Plan  of  improvement. — The  proposed  cut  to  the  wharf  was  in- 
tended to  have  a  width  of  150  feet  and  a  navigable  depth  of  6  to  7  feet, 
with  a  basin  at  the  wharf  of  150  feet  radins. 

(4)  Results  obtained, — The  channel  was  completed  September  1,  1881, 
with  a  width  of  145  feet  and  a  depth  of  from  7  to  9  feet,  and  although 
the  cat  was  made  across  the  tidal  current,  but  little  filling  has  occurred 
since  that  date. 

Forty -one  thousand  three  hundred  and  eighty-four  cubic  yards  of  ma- 
terial were  removed  in  1880  and  1881,  at  rates  varying  from  12^  to  17 
cents  per  cubic  yard. 

(5)  Operations  proposed, — Five  thousand  five  hundred  dollars  will 
be  required  for  the  purpose  of  enlarging  the  basin,  widening  the  chan- 
nel, and  for  removing  the  silt  which  has  been  deposited  in  the  cut. 

The  following  appropriations  have  been  made: 

March  3, 1879 $4,000 

June  14,  1880 3,000 

March  3,  1881 : 1,500 

Total 8,500 

^   Money  statement, 

July  1, 1884,  amount  available $57  14 

July  1,  1885,  amount  available 57  14 

{Amount  T estimated)  required  for  completion  of  existing  project 5, 500  00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1887      5, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
bor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


No  statement  of  the  trade  of  the  past  year  has  been  received.  The  valve  of  ship- 
ments for  the  year  1882  was  about  $12,000.  The  steamer  W.  W.  Corcoran  makes  daily 
trips  to  Mount  Vernon,  Sundays  excepted,  carrying  a  large  number  of  visitors. 


K2. 

IMPROVEMENT  OF  NEABSCO  CREEK,  VIRGINIA. 
HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports, — ^The  report  of  the  survey  will  be  found  in 
the  Eeport  of  the  Chief  of  Engiueers  for  1881,  page  947.  For  history 
of  operations  see  page  1006,  Eeport  of  Chief  of  Engineers  for  the  year 
1882,  Part  I. 
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(2)  Description  of  original  condition, — Neabsco  Creek,  situated  m 
Prince  William  County,  Virginia,  is  a  tributary  of  the  Potomac  River, 
which  it  enters  at  the  lower  end  of  Occoquan  Bay,  on  the  Virginia 
shore,  about  28  miles  below  Washington,  D.  C.  Its  width  at  the  mouth 
is  about  2,600  feet.  The  width  contracts  to  1,260  feet  at  Willis's  Land- 
ing, 7,500  feet  from  the  7-foot  curve ;  at  8,300  feet  from  the  same  curve 
the  width  contracts  to  about  40  feet,  and  continues  at  nearly  the  same 
width  for  a  distance  of  6,470  feet,  or  for  14,770  feet  from  the  7-foot  curve 
in  the  river.  Taking  these  sections  of  the  channel  in  the  same  order^ 
the  distance  from  the  7-foot  curve  to  the  draw  of  the  Alexandria  and 
Fredericksburg  Railroad  is  6,450  feet,  and  the  least  depth  at  low  water 
is  3.5  feet  From  the  draw  to  Willis's  Landing  the  distance  is  1,050  feet, 
and  the  least  depth  is  2.5  feet.  From  Willis's  Landing  for  a  distance  of 
800  feet  the  least  depth  is  2  feet ;  from  there  to  Atkinson's  Landing,  the 
head  of  barge  navigation,  the  distance  is  6,470  feet,  or  14,770  feet  from 
the  7-flN)t  curve  in  the  river;  the  least  depth  is  3.5  feet. 

(3)  Plan  of  improvement — According  to  the  original  project  of  im- 
provement, the  channel  was  to  be  100  feet  wide  and  7  feet  deep  at  low 
water. 

(4)  Amount  expended  and  results  obtained, — The  channel  was  com- 
pleted to  a  width  of  50  feet  and  a  depth  of  4  to  5  feet  at  low  water. 
The  cut  extends  from  the 4foot  curve  in  the  Potomac  River  to  the  nar- 
row part  of  the  creek,  where  a  suflBcient  depth  of  water  exists,  a  dis- 
tance of  5,800  feet.  Five  thousand  dollars  have  been  expended  in  re- 
moving 23,613  cubic  yards  of  material  from  the  channel,  at  the  rate  of 
15Jcent8  per  cubic  yard. 

The  following  appropriation  has  been  made : 

March  3,  1881 $5,000 

For  the  fiscal  year  ending  June  30,  1887,  an  appropriation  of  $20,000 
is  recommended  if  Congress  desires  to  continue  the  improvement. 

The  work  is  in  the  ooUection  district  of  Alexandria,  which  is  the  nearest  port  of 
entry.  The  nearest  light-house  is  at  Fort  Washington.  The  collections  daring  the 
liseaJ  year  ended  June  30,  1882,  were  $2,695.63. 

Money  statement, 

Jaly  1,  1884,  amount  available 957  27 

Jnlv  1,  1885,  amount  available 57  27 

(Amount  (estimated )  required  for  completion  of  existing  project 20, 000  00 
Aiuountthatcanbeprofitablyexpended  in  fiscal yearendingJuneSO,  1887    20,000  OO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATISTICS  OF  TRADE. 

According  to  Mr.  M.  A.  Ish  the  following  shipments  were  made  during  the  year 
1864: 

Firewood,  cords 80O 

Bailroadties 5,000 

Pilea l.OOO 

8awed  lumber,  feet,  B.  M 75,000 

Groceries,  fertilizers,  &c $10,000 

The  value  of  shipments  for  1882  was  about $31,000 
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K3. 
IMPROVEMENT  OF  BRETON  BAY,  LEONARDTOWN,  MARYLAND. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports, — A  history  of  operatious  will  be  found  in  the 
Eeport  of  the  Chief  of  Engineers  for  the  year  1882,  page  1009,  and  in  the 
Report  for  the  year  1883,  page  797. 

(2)  Description  of  original  condition. — Breton  Bay  enters  the  Potomac 
Kiver  82  miles  below  Washington,  D.  C.  For  a  distance  of  3,600  feet 
its  geueral  coarse  from  Leonardtown  is  southeast,  where  it  changes  to 
southwest,  and  terminates  at  a  distance  of  6^  miles  from  the  town  at 
the  18-foot  curve  in  the  Potomac.  Its  width  at  Leonardtown  is  aboat 
850  feet ;  1^  miles  below  the  width  is  1,550.  feet,  and  after  further  widen- 
ing it  contracts  at  the  mouth  to  about  1  mile.  Its  least  depth  is  8.8  feet 
near  Leonardtown,  which  gradually  increases  to  18  feet  at  the  mouth. 
Before  improvement  the  bar  extended  from  Leonardtown  to  tbe  9-foot 
curve  in  the  bay,  a  distance  of  about  1  mile.  The  least  depth  on  it  at 
low  water  was  5  feet. 

(3)  Plan  of  improvement — The  original  project  contemplated  dredg- 
ing a  channel  160  feet  wide  and  9  feet  deep  from  Leonaitltown  to  the 
9-foot  curve.    A  basin  was  to  be  dredged  at  the  Leonardtown  Wharf. 

(4)  Results  obtained. — The  channel  is  now  115  feet  wide,  and  not  less 
than  8.8  feet  deep.  It  was  found  after  examination  that  the  basin  had 
decreased  in  depth  at  the  upper  end,  and  that  the  channel  below 
the  wharf  had  also  decreased  in  depth  for  a  distance  of  2,800  feet.  The 
decreased  depth  of  the  basin  and  of  the  channel  below  does  not  seem 
to  have  the  same  cause.  The  basin  appears  to  have  been  filled  by  the 
wash  from  the  creeks  and  banks  above  it,  while  the  channel  below 
seems  to  have  been  much  injured  by  the  injudicious  management  of  the 
steamers.  Both  these  effects  may  be  reduced,  but  it  seems  impossible 
to  remove  the  cause. 

WORK  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

The  following  is  an  abstract  of  the  bids  opened  November  20, 1884 : 


No. 

Name  and  address. 

Time  of  com- 
mencement. 

Time  of  com- 
pletion. 

Price  per 
cubic  yard. 

Remarks. 

1 
2 
8 

Thomas  P.  Morgan, 
Washington,  D.  C. 

Henrv  Biroh,  Wash- 
ington, D.  C. 

James  Caler  &  Son, 
Norfolk,  Va, 

National     Dredging 
Company,  Wilming- 
ton, Del 

Baltimore   Dredging 
Company,      Balti- 
more, Md. 

P.  Sanford  Boss,  Jer- 
sey City,  N.J. 

Dec.  1,1884... 
Dec.  1,1884  .. 

June  80. 1885.. 
Jane  1,1885... 
Jane  1,1885... 
March  1.1885.. 

June  1,1885... 

Genu. 
12 

16 

13* 
13 

17 

161 

One  dredge.    Daily  average,  506 

yards. 
One  Osgood  dredge. 

One  good  dipper  dredge.    Daily 

average,  700  yards. 
Beqoisite  machinery. 

Suitable  dredging  plant. 

4 

6 
6 

* 
Maroh  1,1885.. 

Dec.  1. 1884... 

The  contract  was  awarded  to  Thomas  P.  Morgan,  the  lowest  bidder, 
at  12  cents  per  cubic  yard.  Work  commenced  December  13, 1884,  ana 
was  completed  January  29, 1885,  during  which  time  20,359  cubic  yards 
of  material  were  dredged  from  the  basin  and  from  the  channel  between 
Leonardtown  and  the  turn. 

To  prevent  the  effect  of  filling  it  was  proposed  to  deposit  the  excava- 
tion in  lines  parallel  with  the  out  and  to  the  level  of  low  water,  at  a 
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distance  of  360  feet  upon  each  side  of  the  channel.  Lateral  channels 
were  to  be  left  where  needed  for  drainage  or  navigation.  This  operation 
was  stopped  at  the  desire  of  the  citizens,  and  the  effort  to  create  a  cur- 
rent for  preserving  the  depth  in  the  channel  was,  in  conseqaence,  de- 
feated. 

(5)  Amended  project — In  order  to  maintain  the  depth  of  water  in  the 
channel,  I  would  propose  to  widen  thf  cut  to  200  feet  and  for  a  distance 
of  1^  miles  ;  and  to  enlarge  the  basin  to  a  width  of  400  feet  by  800  in 
length.  So  far  as  it  may  be  permitted,  I  would  deposit  the  material 
parallel  with  the  channel,  as  above  described.  The  basin  and  the  chan- 
nel should  not  be  less  than  10  feet  in  depth. 

The  following  are  the  items  of  the  estimate: 

143,000  cnbic  yards,  at  15  cento  per  cubic  yard $21,450 

20  per  cent,  for  contiDgeocies .  4,290 

25, 740 

This  work  can  be  completed  for  the  sum  of  $26,000  if  appropriated 
in  one  or  two  years. 

(7)  Amount  expended, — Between  the  years  1879  and  March,  1885, 
$23,000  have  been  expended  in  excavating  131,358  cubic  yards  of  ma- 
terial at  rates  varying  from  12  to  18  cents  per  cubic  yard. 

The  following  appropriations  have  been  made : 

Jane  18,  1878 $5,000 

March  3,  1879 4,000 

Jniiel4,  1880 3,000 

March  3, 1881 3,000 

Angn8t2,  1882 5,000 

July  5,  1884 3,000 

Total 23,000 

The  work  is  in  the  collection  district  of  Annapolis,  which  is  the  nearest  port  of 
entry.  The  collections  for  the  year  ended  June  30,  1882,  were  $1,009.23.  The  work 
is  in  the  Fifth  Light-House  District,  and  the  nearest  ilght-house  is  Blakistone  Island 
Light. 

Money  statement 

Amount  appropriated  hy  ac  fc  approved  July  5, 1884 |3, 000  00 

July  1,  1885,  amount  expended  during  fiscal  year,  exclnsive  of  outstanding 
liahilities  July  1,  1884 2,y52  16 

July  I,  1885,  amount  available 47  84 

r  Amount  (estimated)  required  for  completion  of  existing  project 26,000  00 

I  Amoant  that  can  be  prolitabl^  expended  in  iiscal  year  ending  June  30, 1887    26, 000  00 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867 

Stalisiica  of  trade  for  1084,  furnished  by  Mr,  H,  F,  Moore. 

Natural  products. 


ArticlM. 


Bacon  and  hugs 

Beef  and  other  cattle  ... 

Bark 

C4»l 

^n  and  poultry 

r^  and  oysters 

Fruits  (green  and  dried) 

Fnw 

Grain 

Horses  and  mules 

Hoop  poles 

Hiiiiiiii;'"ii!iii;i;! 


$44,000 

10.000 

1,000 

8,000 

12,000 

10,000 

500 

1.500 

25,000 

1,000 

6,000 

5,000 

1,500 


Articles. 


Value. 


Iron  (bar,  pig,  and  scrap) $1,000 

T.nH 3,  500 

Lumber  and  logs ;  64, 000 

Peanuts,  peas,  and  beans 1, 500 


Potatoes 

Railroad  ties 

Sheep  and  lambs 

Staves  and  barrel  timber. 

Tobacco 

Wood 

Wool 


1,500 
50,000 
20,000 

2.000 
25,000 
35,000 

2,000 


Total '331.000 
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Manufactures  for  1884. 


Articles. 


Acricaltural  maohines  aud  implements 

Castings 

Com  meal 

Dmsrs  and  chemioaU 

Fernlisers 

Flour 

Farnitore 

Groceries 

Hardware 

Leather 


Valna 


$35,000 

6,000 

5.000 

10,000 

50,000 

10,000 

5,000 

40, 000 

10,000 

5.000 


Articles. 


Yalae. 


Lfauors $75,000 

Hill  machinery 5, 000 

Machinery  (other  than  agrlcnltural  and 

mill) 

MUlfeed 


Wagons,  carriages,  &o. 
"Woven  fabrics 


Boots,  shoes,  hats,  and  caps 


Total 


1.000 

5,000 

2,000 

50,000 

40,000 


353,000 


K  4. 

IMPROVEMENT  AT  NOMINI  CREEK,  VIRGINIA. 


HISTORY  OF   OPERATIONS. 

(1)  Reference  to  reports. — The  report  of  the  final  survey  will  be  found 
in  the  ^port  of  the  Chief  of  Engineers  for  1873,  page  822.  The  report 
of  survey  from  the  ferry  (Nomini  Wharf)  to  the  head  of  tide- water  at 
Beale's  Mill  will  be  found  in  the  Report  for  1881,  page  964.  For  his- 
tory of  operations  to  June  30,  1884,  see  Reports  from  1882  to  1884. 

(2)  Description  0/ oreek  before  improvefnent^l^omini  Creek  is  a  trib- 
utary of  the  Potomac,  which  it  enters  about  82  miles  below  Washing- 
ton, D.  C.  Its  general  course  through  Westmoreland  County  is  south- 
east. The  landing  at  Nomini  Ferry,  about  3  miles  above  the  mouth,  is 
reached  after  passing  a  bar,  which  had,  before  improvement,  but  3  feet 
of  water  upon  it  at  low  water.  Between  the  head  of  the  bar  and  the 
ferry,  the  depth  was  ample,  being  from  9  to  12  or  more  feet.  The 
length  of  the  bar  from  White  Point  to  Hickory  Point,  at  the  upper  end, 
was  4,100  feet.  From  the  mouth  to  the  9-foot  curve  in  Nomini  Bay  in 
the  Potomac  the  distance  was  1,600  feet. 

Vessels  drawing  5  feet  of  water  can  proceed  for  a  distance  of  1 J  miles 
above  the  ferry.  Barges  can  navigate  to  a  bridge  near  Beale's  Mill, 
which  is  about  2^  miles  from  the  same  point. 

(3)  Plan  of  improvement — The  improvement  proposed  in  the  original 
project  was  to  dredge  a  channel  100  feet  wide  and  9  feet  deep  at  low 
water,  from  the  9-foot  curve  in  Nomini  Bay  to  White  Oak  Point,  a  dis- 
tance of  4,400  feet.  The  large  increase  of  trade  which  followed  the 
opening  of  the  new  channel  called  for  an  amended  project,  which  was 
submitted  in  1882.  The  amendment  consisted  in  the  proposed  widen- 
ing of  the  main  channel,  and  in  cutting  a  tributary  channel  from  Bush- 
field  Bay  (on  the  right)  in  an  oblique  direction  to  the  main  channel.  As 
supplementary  to  this  cut,  the  closing  of  the  old  channel  for  the  same 
bay  was  proposed.  The  old  side  channel  is  objectionable  for  two  rea- 
sons :  It  causes  the  extension  of  White  Point,  which  encroaches  more 
each  year  upon  the  main  channel,  and  it  conducts  a  strong  ebb  current, 
which  impinges  on  the  bows  of  the  entering  steamers  and  forces  them 
into  the  shoal  water  on  the  opposite  side.  The  widening  of  the  main 
channel  is  necessary  for  the  safe  navigation  of  the  steamers  from  Balti- 
more and  Washington.  The  total  cost  of  the  project,  original  and 
amended,  was  $62,500. 

The  suspension  of  the  work  for  two  years  and  its  slow  execution  have 
increased  the  contingent  expenses.    Steamers  have  grounded  on  the 


*J 


A3 


4# 
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shallows  bounding  the  main  channel  and  have  reduced  its  depth.  I 
assame  that  the  work  has  been  increased  about  $4,000  more  from  these 
caases. 

The  total  for  the  work  would  therefore  be $62,500 

The  amount  expended  has  been 32, 500 

Amonnt  to  be  expendwl 30,000 

This  sam,  if  granted  m  one  or  even  two  sippropriations,  would  make  a 
satisfactory  channel  to  Nomini  Ferry  of  a  width  of  200  feet,  and  a  depth, 
at  low  water,  of  not  less  than  9  feet. 

In  1881  an  estimate  was  submitted  for  extending  the  work  from  Pros- 
pect Wharf,  1^  miles  above  Nomini  Ferry,  to  Davis's  White  Point,  and 
thence  to  the  bridge  on  the  Warsaw  road,  a  distance  of  a  little  more  than 
2J  miles.  The  amount  of  the  estimate  was  $52,000.  No  project  was 
submitted  for  the  work,  which  was  regarded  as  secondary  to  the  work 
to  be  done  between  Hickory  Point  and  Nomini  Bay. 

(4)  ResulU  obtained. — Thirty-two  thousand  five  hundred  dollars  have 
been  expended  in  dredging  74,874  cubic  yards  of  sand  and  shells,  which 
has  resulted  in  securing  a  channel  about  100  feet  wide  and  9  feet  deep 
from  the  9foot  curve  in  Nomini  Bay  to  White  Oak  Point,  a  distance  of 
4,400  feet.  Steamers  now  trade  where  formerly  only  small  vessels  draw- 
ing about  3  feet  of  water  could  reach  at  high  tide. 

(5)  Work  done  during  the  fiscal  year  ending  June  30, 1885. — No  appro- 
priations were  made  for  work  during  this  year. 

(6)  Work  proposed  for  the  fiscal  year  ending  June  30, 1887. — It  is  pro- 
posed to  complete  the  work  according  to  the  project  submitted  in  1882 
and  described  above,  namely,  to  widen  the  cut  to  200  feet  for  a  distance 
of  6,700  feet  from  the  9-foot  curve  in  Nomini  Bay  to  Hickory  Point. 

The  following  appropriations  have  been  made : 

March  3,  1873 $10,000 

June  2, 1874 6,000 

March  3,  1875 ...  5,000 

MarchS,  1879 2,500 

Jane  14, 1880 5,000 

March3,  1881 2,000 

Augast'i,  1882 2,000 

Total 32,500 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.     The  collections  for  the  year  ending  Jnne  30,  1882,  were  |1,451. 

A  chart  of  Nomini  Creek  and  part  of  the  Nomini  Bay  accompanies 
this  report. 

Money  statement, 

{Amount  (estimated)  reqnired  for  completion  of  existing  project |30,000  00 
Amonnt  thatcan  he>  prontahly expended  in  fiscal  yearending  June30, 1887    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATISTICS   OF  TRADE  FOR   1884. 

Mr.  C.  W.  Ridley  makes  the  following  report : 

The  principal  shipments  by  steamer  are  oysters,  tish,  poultry,  eggs,  live-stock,  frait. 
berries,  and  grain.  From  actual  acconnt<8  and  careful  estimates,  the  trade  to  and 
from  Nomini  Creek  by  steamers  alone  for  the  year  ending  December  31, 1884,  is  placed 
at  |S91,557. 
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There  are  three  steamers  eueaf^^ed  in  the  trade  (tonnage  about  1,590),  making  eight 
trips  to  and  from  Nomini  Crees  per  week.  The  greatest  draught  of  these  steamers  is 
7  feet. 

Mr.  F.  E.  Tubman  reports  the  following  shipments  by  sailing  vessels : 


Articles. 


Clover  seed 

Com 

Lumber  (sawed) 

Ovsters 

Pnosphate 

Posts,  cedar  and  locnst 
Staves,  oak 


Valne. 


$1,000 

1,600 

760 

1,500 

2,250 

250 

60 


Articles. 


Ties 

Wheat 

Wood,  pine . . 
Wood,  poplar 

Total.. 


Value. 


$1,600 
2,000 
5,000 
9,750 


25,660 


K5. 

IMPROVEMENT  OF  HARBOR  AT  ENTRANCE  TO  SAINT  JEROME'S  CREEK, 

MARYLAND. 


HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  and  estimate  will  be  found  in  the 
Eeport  of  the  Chief  of  Engineers  for  1881,  Part  I,  page  935.  The  Re- 
ports of  1881, 1882, 1883,  1884,  and  1885  give  the  work  done  since  that 
date. 

(2)  Original  condition, — Saint  Jerome's  Creek  lies  wholly  in  Saint 
Mary's  County,  Maryland,  and  enters  Chesapeake  Bay  6  miles  north  of 
Point  Lookoat  and  91  miles  south  of  Baltimore.  It  is  formed  by  two 
prongs  or  branches,  a  south  prong  and  a  north  prong.  The  latter  has 
a  depth  varying  from  6  to  15  feet  for  a  distance  of  about  1 J  miles.  The 
average  depth  in  the  small  channel,  which  connects  the  ponds  used  by 
the  Fish  Commission  for.  experiments  in  hatching  oysters,  was,  before 
improvement,  about  one-half  a  foot  at  low  water.  A  bar  at  the  mouth, 
between  the  9-foot  curve  in  the  bay  and  Corsey's  Point,  has  a  length 
of  2,193  feet,  and  a  minimum  depth  of  12.8  feet  at  low  water.  The 
banks  are  low;  the  land  is  level  and  sandy. 

The  nearest  harbors  of  refuge  are  the  Patuxent  River  to  the  north » 
and  Saint  Marj^'s  River,  in  the  Potomac,  about  30  miles  distant.  From 
its  situation  it  is  evident  that  Saint  Jerome's  would  attbrd  a  convenient 
harbor  of  refuge,  particularly  for  small  sailing  vessels  and  oyster-boats, 
if  the  bar  at  the  mouth  were  removed 

(3)  Plan  of  impiwement — The  original  project  contemplated  dredg- 
ing a  continuous  channel  through  the  bar  and  into  the  south  prong  as 
far  as  the  "  Hatching  Pond."  For  convenience  of  description,  this  chan- 
nel was  divided  into  an  outer  and  an  inner  channel,  the  dividing  line 
being  at  the  mouth  of  the  creek. 

First  The  outer  channel  was  to  be  dredged  to  a  width  of  100  feet, 
a  length  of  2,193  feet,  and  a  depth  of  9  feet  at  low  water. 

Second.  The  inner  channel  was  to  be  dredged  to  a  width  of  40  feet,  a 
length  of  3,742  feet  from  Corsey's  Point  to  the  wharf  of  the  Fish  Com- 
mission, and  a  depth  of  6  feet  at  low  water. 

(4)  Amount  expended  and  results  obtained. — The  cost  of  the  work  up 
to  June  30,  1884,  was  $11,500. 

The  inner  channel  has  been  dredged  to  a  depth  varying  from  3.7  to  6 
feet  at  low  water.    Its  width  is  about  30  feet. 

The  outer  channel  is  now  in  progress,     v 

The  least  depth  at  the  close  of  the  fiscal  year  June  30,  1884,  was  3.8 
feet  at  low  water. 
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The  work,  particalarly  on  the  bar.  has  always  been  regarded  as  ex- 
perimental. The  preservation  of  the  depth  is  doubtfnl,  for  reasons  which 
have  been  stated  in  former  reports. 

The  efifect  of  the  cnt  between  the  ponds  will  be  to  enlarge  the  tidal 
reservoir,  and  the  increased  outflow  will  tend  to  preserve  the  depth  upon 
the  bar. 

If  this  work  is  saccessful,  Saint  Jerome's  Greek  will  become  an  im- 
IN>rtant  harbor  of  refnge. 

(5)  WarJc  done  during  the  fiscal  year  ending  June  30, 1885. — All  work 
on  this  creek  is  done  by  dredging  under  contract. 

The  following  is  an  abstract  of  the  bids  opened  November  20, 1884 : 


Va 


Name. 


11 

•§•9 


1 

2 
3 
4 
5 

• 
7 


James  Caler  &  Son,  If  or- 
folk.Va. 

National  Dredgint;  Com- 
pany, Wilmington,  Del- 
Henry  Birch,  Washlnis- 
ton,  D.  C. 

Baltimore  Dredgini;  Com- 
pany, Baltimore.  Md. 

iCorrie  &,  Caminn  Dredg- 
ing Company,  Sew  York 
City. 

Richard  M.  Payn,  Al- 
bany, X.  T. 

P.  Sanford  Rose,  Jersey 
City,  N.  J. 


Time  of  com- 
mencement. 


Oentt. 
13 

21 

30 

28 

2a 

22ft 
241 


Time  of  com- 
pletion. 


Remarks. 


June  1,1885... 


Dec.  1,  1884. 
Jan.  1,  1885 


I 


June  1, 1885. . , 
Jnne  1,1885.. 
JnneSO,  1885. 


One  good  dippernlredge. 

One  Osgood  dipper-dredge. 
One  or  more  dipper-dredges. 


Deo.  1. 1884. 


The  contract  was  assigned  to  James  Caler  &  Son,  of  Norfolk,  Va., 
the  lowest  bidder,  at  13  cents  per  cubic  yard.  It  was  entered  into 
December  18, 1884,  and  approved  by  the  Chief  of  Engineers  January  9, 
1885.  The  dredging  was  begun  February  2, 1886 ;  51,954  cubic  yards 
were  dredged  up  to  the  close  of  the  fiscal  year  ending  June  30,  1885. 
The  greatest  number  of  cubic  yards  dredged  per  day  was  824,  the  least 
was  124. 

The  material  taken  from  the  cut  between  the  9foot  curve  in  the 
bay  and  Deep  Point  varied  as  follows : 

Between  the  9foot  curve  and  Buoy  No.  4,  about  one-third  of  the  dis- 
tance to  Corsey's  Point,  the  material  is  hard  sand  ;  from  this  point 
(Buoy  No.  4)  to  Station  8,  in  the  curve,  which  is  about  500  feet  inside 
of  Corsey's  Point,  the  material  is  principally  soft  mud  ;  from  the  last 
point  to  100  feet  outside  of  Deep  Point  the  material  is  composed  of 
sand,  clay,  and  gravel. 

Not  quite  one-half  of  the  material  to  be  removed  has  been  dredged.  The 
work  will  be  completed  in  the  carlj^  part  of  the  fiscal  year  ending  June 
30, 1886. 

The  relation  of  the  work  done  to  the  whole  project  may  be  considered 
nnder  the  following  heads,  viz,  the  inner  channel  and  the  outer  channel. 

(1)  The  inner  channel, — ^The  project  proposed  a  width  of  40  feet  aud 
a  depth  of  6  feet  at  low  water. 

(2)  The  outer  channel. — The  project  proposed  a  width  of  100  feet  and 
a  depth  of  9  feet  at  low  water.  The  outer  channel  has  been  completed 
with  the  prescribed  width  and  with  a  minimum  depth  of  8  feet  at  low 
water. 

Some  irregularities  which  exist  will  be  removed  before  the  contract 
is  completed. 
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Before  the  iraprovement  the  depth  of  water  on  this  bar  was  2.8  feet. 

The  inner  channel  has  been  dredged  to  a  minimutn  depth  of  3.7  feet  at 
low  water ;  its  present  width  is  30  feet.  This  is  a  little  more  than  one- 
half  of  the  depth  and  three-fourths  of  the  width  proposed  in  the  proj- 
ect. 

The  inner  channel  will  reqaire  an  additional  appropriation  to  make 
the  depth  and  width  desired  by  the  Fish  Commission,  viz,  a  width  of 
40  feet  at  bottom  and  a  depth  of  6  feet  at  low  water.  To  continae  the 
excavation  to  the  above  dimensions  will  cost  about  $26,000. 

If  about  $18,000  are  expended  in  one  season  the  channel  will  then  be 
20  feet  wide  at  bottom  and  6  feet  deep  at  low  water. 

The  expenditure  of  $8,000  more  the  following  season  will  complete 
the  work  desired  by  the  Fish  Commission. 

This  appropriation  is  expressly  asked  in  the  interest  and  at  the  desire 
of  the  Fish  Commission.  It  is  but  fair,  however,  to  state  that  every 
cubic  yard  removed  is  equally  in  favor  of  the  object  of  making  Saint 
Jerome's  Creek  a  harbor  of  refuge.  Every  cubic  yard  removed  from 
the  inner  channel  will  increase  the  tidal  reservoir  in  proportion  to  the 
amount  of  removal.  It  will  also  increase  the  tidal  current,  which  can 
alone  keep  an  open  channel  over  the  outer  bar. 

The  following  appropriations  have  been  made: 

March  3,  1881 $6,500 

August  2,  1882 5.000 

July  5,  1884 15,000 

Total 26,500 

The  work  is  in  the  collection  district  of  Annapolis.  The  nearest  light-house  is 
Point  Lookout,  6  miles  distant. 

Money  statement 

July  1, 1884,  amount  available $54  07 

Amount  appropriated  by  act  approved  July  5, 1884 15,000  00 

15, 054  07 
July  1,  1885,  amount  expended  during  iiscal  year,  exclusive  of 

outstanding  liabilities  Jnlv  1, 1884 $6,601  52 

July  1,  1885,  outstanding  liabilities 2,241  92 

8,843  44 

July  1,  1885,  amount  available 6,210  63 

(Amount  (estimated)  reanired  for  completion  of  existing  project 26, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    18, 000  00 
Submitted  in  compliance  with  re(|uirement8of  section  2  of  river  and 
harbor  act«  of  1866  ami  1867. 


Statistics  of  trade  for  I88if  furnished  hy  Mr.  G.  G.  Joynes, 

Natural  prodticts. 


ArticIeA. 


^  I 

i 

Beef  and  other  cattle  

Eggs 1 

Fish  and  oysters 

Fruits  (green  and  dried) 

Grain ' 

HoKS 

Hides 

I-ogs 


Total  value 

of  ship- 
men  ts  and 
receipts. 


$5,000 

600 

75,  000 

3,000 

50,000 

400 

500 

1,800 


Articles. 


Potatoes 

Poultry 

Sheep  and  lambs . 

Tobacco 

Wood 

Wool 


Total  trade  by  water 


Total  valae 

of  ship • 

mentaaad 

receipts. 


$3,000 
2,000 
4,000 

15.000 
5,000 
2,500 

187.800 
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K6. 
IMPROVEMENT  OF  THE  RAPPAHANNOCK  RIVER,  VIRGINIA. 

HISTORY  OP  OPERATIONS. 

(1)  Reference  to  reports. — A  summary  of  operations  from  the  commence- 
ment of  the  work  to  the  end  of  the  fiscal  year  closing  Jane  30, 1882,  will 

be  found  in  the  Report  of  the  Chief  of  Engineers  for  that  year,  page 
1017 ;  also  in  the  Report  for  1883,  page  802.  The  Report  of  the  survey  of 
Gapt.  Joseph  F.  K.  Mansfield,  made  in  1852,  will  be  found  in  the  report 
of  the  Chief  of  Engineers  for  1874,  page  36.  In  the  same  volume.  Part  IF, 
page  32,  will  be  found  the  report  of  the  survey  made  in  1870. 

(2)  Original  condition. — The  Rappahannock  from  Fredericksburg,  the 
kead  of  navigation,  to  the  Chesapeake  Bay  is  about  106^  miles  in  length 
measured  on  the  charts.  It  enters  Chesapeake  Bay  119  miles  below 
Baltimore.  Its  general  course  is  southeast.  Its  width  at  Fredericks- 
burg is  about  3(K)  feet,  and  it  continues  narrow  with  two  exceptions, 
namely,  at  Tobago  Bay  and  Green  Bay  as  far  as  Occupacia  Creek,  56^ 
miles  below  Fredericksburg,  where  its  fluvial  character  disappears.  At 
this  point  its  width  is  about  one-half  a  mile ;  from  here  it  gradually 
widens  in  its  course  and  becomes,  at  its  mouth,  3^  miles  wide.  The 
tides  range  from  2.5  feet  at  the  mouth  to  about  4  feet  at  Fredericks- 
burg. 

Freshets  are  of  short  duration,  rising  to  about  20  feet  at  Fredericks- 
burg and  are  but  slightly  felt  at  Port  Royal,  29^  miles  below. 

T^e  following  table  shows  the  highest  water  at  Fredericksburg  for 
each  month  from  1879  to  1885 : 


Month. 

187a 

1870. 

. 

Feet. 

1880. 

1881. 

1882. 

Feet. 
5.0 
9.7 
6.0 
10.0 
.  6.0 
3.6 
3.8 
4.5 
5.3 
4.0 
4.0 
4.5 

1883. 

1884. 

1886. 

tTuraarr 

Feet. 

Feet. 

Feet. 
7.0 
10.0 
5.5 
4.0 
3.7 
4.0 
3.7 
3.8 
4.5 
3.0 
3.4 
6.5 

Feet. 

"6.1 
5.0 
4.6 
4.4 
3.6 
3.8 
4.2 
4.6 
4.4 
3.6 
3.4 

Feet. 
10.0 
6.5 
9.5 
3.9 
4.1 
&7 
3.0 
B.4 
3.4 
3.5 
3.6 
42 

Feet. 
4.5 

Y^kfroMTj 

42 
3.7 
4.0 
4.5 
3.6 
8.5 
3.7 

•  •••••  • 

(L3 

e.3 

7.6 
«  5 
3.5 
3.5 
3.5 
4.0 
3.5 
3.5 
3.3 

0.7 

HnTh       

April     ; 

16t^.                      . 

Jm 

•••••*" 

J«iy 

Avciisl 

SnDteni Dcr  -.••  ......  -•.....•..-■•■■*..•••• 

U.5 
10.7 

October... 

Norvcaber 

December 

Relative  order  of  .months,  arranged  with  reference  to  occurrence  of 
freshets,  as  follows : 

February  (greatest  occurrence),  January,  March,  April,  December, 
October,  May,  low- water  months ;  September,  November,  June,  July, 
August  (least  frequent  freshets) ;  highest  known  freshet,  23  feet,  May, 
1873. 

The  banks  are  generally  high,  and  with  few  exceptions  permanent  in 
slope,  and  the  country  throughout  the  extent  of  the  river  is  well  culti- 
vated, and  has  for  many  years  been  occupied  by  an  intelligent  and 
wealthy  community  of  farmers. 

In  1871  the  depth  at  low  water  upon  the  principal  bars  was  as  fol- 
lows :  At  Fredericksburg  it  was  4  feet  at  low  water:  at  Spottswood  it 
was  6;  at  Castle's  Ferry'and  Farley  Vale  8,  feet;  at  Tobago  Bay,  below 
2(auzatico,  and  at  ^Naylor's  Hole  it  was  7  feet. 
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The  following  distances,  from  the  railroad  bridge  at  Fredericksburg 
to  the  steamboat  landings  are  taken  by  scale  from  United  States  Coast 
Survey  charts : 


Distance  to— 


MUes. 


Wharf  at  Frederiokaburg 

Frederioksbarg  Bar 

Pollock's  Bar 

Bernard's  Bar 

Pratt's  Reach  Bar 

Spottswood  Bar  (npper) 

Spottswood  Bar  (lower) 

Castle's  Ferry  Bar 

Moss  Neck  Bar 

Farley  "Vale  Bar 

RadclJffo's  Bar 

Hop  yard 

Clive 

Canning 

PortConway 

Poit  Royal  (freshets  disappear) 

Camden 

Port  Tobago 

Greenlaw's 

Spillman's 

PortMicon 

Sannders 

Leedsto  wn 

Layton's 


0.270 

0-1.000 

1.500 

2.020 

3.610 

4.190 

4.730 

&100 

10.820 

12.030 

17.600 

1&876 

20.375 

27.250 

29.600 

29.600 

81.375 

34.000 

35.750 

38.825 

42.375 

45.000 

47.600 

49.500 


Distance  to— 


Carter's 

Occnpaoia     Creek    (fluTial    character 

ceases) 

Wharf  near  Naylor's  Hole 

Naylor's  Hole 

Tappahannook 

Ware's    

Totnsky  River 

Bowler's 

Sharp's 

Bay  Port 

Water  View 

Monaskon 

West  Urbana  or  Robinson's 

Urbana  Creek 

Merry  Print  ^ Month  of  Cnrratoman 
Millenbeck.  )     River. 
Carter's  Creek  Wharf  }  Month  of  Car- 
James's  Wharf 5     ter's  Creek. 

River  View 

Mill  Creek 

North  End 

Wilson's  Wharf 

Month  of  the  river 


MUes. 


63.375 

56.500 
60.875 
62.500 
64.625 
71.000 
71.500 
74.000 
76.500 
80.250 
84.500 
85.750 
90.625 
91. 125 

95.875 

97.500 

98.250 
100.626 
102.625 
105.625 
106.500 


(3)  Plan  of  improvement — According  to  the  original  project,  the  pro- 
posed cuts  were  to  have  a  navigable  depth  of  from  9  to  10  feet  at  low 
water  with  a  width  of  100  feet  at  bottom  through  all  the  bars.  Train- 
ing-dikes were  recommended  for  the  preservation  of  the  depth,  but  the 
method  of  construction,  position  of  the  dikes,  and  estimate  of  cost  were 
left  for  future  determination. 

In  1879  a  general  estimate  was  submitted  which  included  these  omis- 
sions, and  also  the  cost  of  increasing  the  depth  and  width  of  the  chan- 
nel. It  was  not  practicable  to  fix  precisely  the  location  of  the  dikes  or 
the  dimensions  of  the  cuts,  as  the  work  advanced  slowly,  and  changes 
must  occur  before  the  point  of  improvement  could  be  reached. 

The  convenience  of  a  general  estimate  is,  however,  obvious.  The 
calculations  were  based  upon  a  channel  which  should  have  a  width  of 
from  1 00  to  150  feet,  and  a  depth  of  10  feet  at  low  water  a^  far  as  Port 
Eoyal,  29J  miles  below  Fredericksburg,  and  thence  to  the  mouth  the 
channel  should  not  be  less  than  200  feet  in  width  with  a  depth  of  not 
less  than  15  feet  at  low  water.  The  estimate  included  such  dikes  as,  at 
the  time,  seemed  necessary.  II  was  expressly  stated  that  before  be- 
ginning the  improvement  at  any  locality,  a  careful  survey  and  final  plan 
should  be  prepared.  The  total  cost  of  the  work  was  estimated  to  be 
$291,000. 

(4)  Amount  expended. — From  the  adoption  of  the  project  in  1879  to 
the  end  of  the  fiscal  year  closing  June  30, 1885,  the  amount  appropri- 
ated is  $77,000.  Of  this  sum  $24,159.34  have  been  expended  between 
Fredericksburg  and  Farley  Vale  bars  (a  distance  of  12.6  miles)  in  dredg- 
ing 119,001.8  cubic  yards  of  sand  and  silt  up  to  June  30,  1885. 

A  larger  sum  has  been  expended  on  the  construction  of  dikes  between 
Fredericksburg  and  Farley  Vale  (12.6  miles)  amounting,  since  the  adop- 
tion of  the  present  project  in  1880,  to  $41,227.77.  The  balance,  $11,612.89, 
will  be  expended  in  dredging,  chiefly  at  Fredericksburg  and  Spottswood 
bars,  which  will  be  completed  in  the  early  part  of  the  fiscal  year  ending 
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SvLue  30, 1886.  These  sums  amoant  to  the  total  of  the  appropriation 
rince  Jane  14, 1880,  or  to  $77,000.  Aboat  one-iifbh  of  the  appropriation 
made  July  5, 1884,  has  been  expended  in  repairs  made  necessary  by  the 
damage  done  to  the  work  daring  the  previous  year  of  suspension  of 
operations.  Suspension  of  work  and  slow  progress  on  account  of  want 
of  funds  will  necessarily  increase  the  cost  beyond  the  amount  of  the 
estimate. 

(5)  BesulU  obtained  by  work  of  inwroveinent  up  to  June  30, 1884. — Be- 
tween Fredericksburg  and  Farley  Vale  the  channel  has  a  depth  of  not 
less  than  8.1  feet  at  low  water,  and  a  width  of  about  100  feet  for  12^ 
miles,  the  distance  which  has  been  improved.  The  result  of  the  im- 
provement at  each  of  the  bars  has  been  as  follows : 

The  P^dericksburg  Bar,  which  had  before  improvement  but  4  feet 
at  low  water,  has  now  from  8  to  10  feet. 

Pollock's  Bar,  which  had  before  improvement  7.3  feet,  has  now  a 
minimum  depth  of  9  feet  at  low  water. 

Bernard's  Bar,  which  had  before  improvement  8J  feet,  has  now  a  mini- 
mum depth  of  9  feet  at  low  water. 

Pratt's  Reach  Bar,  which  had  before  improvement  8.3  feet,  has  now 
9.4  feet  at  low  water. 

Spottswood  Bar  (uppers,  which  had  but  6  feet  at  low  water,  has  now 
8^  feet. 

Spottswood  Bar  (lower),  has  from  9  to  10  feet,  where  formerly  it  had 
but  6  feet  at  low  water. 

Castle's  Ferry  and  Farley  vale  bars,  which  formerly  had  8  feet,  have 
now  from  9  to  10  feet  at  low  water^ 

The  navigable  depth  at  high  water  varies  from  12  to  15  feet  for  a 
distance  of  about  12i^  miles,  as  far  as  the  improvement  has  advanced. 

(6)  Work  during  the  fiscal  year  ending  June  30, 1885. — No  appropri- 
tion  was  made  for  the  fiscal  year  preceding  the  present  one,  and  no  work 
was  done  upon  the  Rappahannock  during  that  period. 

For  the  current  fiscal  year  $20,000  were  appropriated  July  6, 1884. 

After  a  year  of  suspension  a  careful  examination  of  the  condition  of 
the  bars  and  dikes  was  necessary  before  operations  could  be  begun. 

Several  of  the  dikes  between  Fredericksburg  and  Farley  Vale,  a  dis- 
tance of  12.6  miles,  which  had  been  left  in  an  unfinished  condition,  were 
foand  much  damaged  by  the  floods  of  the  previous  winter.  Other  dikes 
had  been  injured,  and  some  silting  had  occurred,  chiefly  at  the  Freder- 
icksburg Bar. 

For  several  years  past  it  has  been  found  economical  to  build  the  dikes 
by  hired  laborers,  under  the  direction  of  an  overseer. 

"it  was  thought  advisable  to  again  try  the  contract  system.  A  part 
of  the  dikes  was  offered  for  contract,  and  a  part  was  repaired  by  hired 
labor. 

The  following  work  has  been  done  by  hired  labor : 

Sepair  of  dUces  at  Fredericksburg, — This  work  consisted  in  driving 
new  piles  at  Dike  Ko.  4,  substituting  bands  for  bolts,  and  fixing  new 
ties. 

Repair  of  dikes  at  PollocJ^s  Bar. — This  work  consisted  of  replacing 
and  bolting  logs  in  Dike  No.  3,  in  repairing  Crib-dikes  Nos.  1  and  2,  and 
in  sinking  mattresses.  (Pollock's  Bar  is  1.5  miles  from  Railroad  Bridge 
at  Fredericksburg.) 

Dikes  at  £emard?s  Bar^  2.02  miles  from  Railroad  Bridge  at  Fredericks- 
burg. — A  new  crib  dike  109  feet  in  length  was  built  at  a  cost  of  $5  per 
linear  foot.    Some  repair  of  old  dikes  and  some  mattressing  were  done. 
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Repair  of  dikes  at  Pratfs  Reach  Bar^  3.61  miles  from  Railroad  Bridge 
at  Fredencksburg, — Logs  were  replaced  and  bolted  on  Dikes  Nos.  1,  2, 
and  3.    Tender  piles  were  braced  aud  mattresses  sank. 

Repair  of  dikes  at  Castlc^s  Ferry  Bar^  8.16  miles  from  Railroad  Bridge 
at  Fredericksburg, — This  work  consisted  in  replacing  and  bolting  logs. 

Repairs  at  Spott^wood  Bar^  4.19  to  4.73  miles  from  Railroad  Bridge  at 
Fredericksburg. — This  work  consisted  in  mattressing. 

Repairs  at  Farleyvale  Bar^  12.63  miles  from  Railroad  Bridge  at  Fred- 
ericksburg.— This  work  consisted  in  replacing  and  bolting  logs. 

DIKES  BUILT  BY  CONTRACT. 

The  following  is  an  abstract  of  the  bids  received  in  response  to  ad- 
vertisement dated  November  10, 1884,  and  opened  December  6,  1884 : 


Price  per  linear  foot. 


No. 


Namea. 


1  Henry  fiirch,  2106  Pennaylvania  avenae,  Wasliington,  D.  C 

2  \  John  H.  Dacer,  Wilmington,  Del 

3  ,  Richard  M.  Payn,  83  Qaay  street,  Albany,  N.  Y 


For  con- 
structing 
dikes  as 
specified. 


For  repair- 
ing dikes 

as  specified 
at  Farley- 
rale  Bar. 


13  60' 
7  92 
6  26 


$3  00 
6  3S 
5  M 


The  work  was  assigned  to  Henry  Birch,  the  lowest  bidder,  at  $3.60 
aud  $3  per  linear  foot.  The  contract  was  entered  into  December  20. 
1884,  and  was  approved  by  the  Chief  of  Engineers  on  January  9,  1885, 

The  following  table  gives  a  detailed  statement  of  the  work  execnted 
«nder  this  contract.  The  contractor  began  operations  on  March  16,  and 
work  under  the  contract  was  closed  on  June  25, 1885  : 


Katare  of  work. 

Distance 
from  Railroad 

Bridge 

at  Fredericks- 

barg. 

Length. 

Total 
cost. 

Coat  per 
foot  to 

Govern- 
ment. 

Training  dike  No.  4.  Pratt's  Beach 

JftiM. 

3.51 

1A1   9fi 

$631  25 
87  84 
89  60 
477  14 
85  44 
85  44 

$3  91 
4  17 

Sxtension  to  Soar  dike  No.  4.  Soottawood 

4. 19  to    0. 73          ^  A 

Xxtenaion  to  Spar  dike  No.  10,  Spottswood.  ....*. 

Training  dike  No.  M,  at  Spottswood 

Sxtension  to  Spnr  dike  No.  12,  Spottswood 

Sxtension  to  Soar  dike  No.  14.  Soottswood 

4.10  to    4.73 
4. 19  to    4. 73 
4. 19  to    4. 73 
4. 19  to    4. 73 
4. 19  to    4.  73 
12.63 
12.63 

21.00 
123.75 
20.40 
20.40 
20.10 
84.00 
42.90 

4  2S 

3  8S 

4  19 

A    to 

Sxtension  to  Soar  dike  No.  18.  Spottswood 

84  36              A  1A 

Repairs  to  Spur  dike  No.  1,  Farleyvale 

Renairs  to  Snur  dike  No.  2,  Farleyvale 

282  00 
138  70 

3  2M 

S  9S 

_ 

Total ,... 

12.63 

518.2 

1, 961  77 

8  78 

DREDGING   DONE  DURING  THE  FISCAL,  YEAR  ENDING  JUNE  30,  1885. 

This  work  was  done  as  heretofore,  under  contract. 
The  following  is  an  abstract  of  the  bids  received  in  response  to  adver- 
tisement dated  March  11,  1885,  and  opened  April  15,  1885 : 
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Ka 


1 

2 

3 


Names. 


Price  for  inateriaL 


ThomBa  P.  Mornn,  WMhington,  B.  C 

James  Caler  A  son,  Norfolk,  va 

Baltimore  Dredging  Company,  Daniel  Conetruitine,  President, 
Baltimore,  If  d. 


S  S  o  g 

^M  g  a 


3^ 


©        . 

ss 


o'S 


Cento. 
32 

m 

19 


CerUt. 
32 

1»| 
10 


Cent*. 
32 
22| 
19 


The  contract  was  assigned  to  Daniel  Constantiuey  the  lowest  bidder, 
at  19  cents  per  cubic  yard;  was  entered  into  April  23,  and  approved  by 
tiie  Chief  of  Engineers  May  6, 1885.  Work  was  began  June  11,  1885, 
in  the  turning-basin  opposite  the  steamboat  wharf  at  Fredericksburg. 
The  material  excavated  was  sand  and  gravel. 

The  following  table  shows  the  amount  excavated  to  June  30,  1885 : 


Date. 


Anoiuit  excaTated  fhnn  June  11  to  June  30 . 


Total  net 
exoavation. 


-«  St 

.pur  dike,,  "g^*" 


Oub.  yds. 
3, 867. 8 


(Tub.  yds. 
3, 148. 8 


Ouib.  ydi. 
1.061 


Average 

daily 

excavation. 


Chtb.  ydfl. 
227.5 


In  accordance  with  the  project  submitted  July  26, 1884,  and  with  the 
statements  and  explanations  thereof  submitted  August  16,  1884,  two 
surveys  have  been  made ;  one  at  Tobago  Bay,  the  other  at  Naylor's 
Hole.  The  object  of  these  surveys  was  to  obtain  data  for  determining 
the  obstructions  to  navigation  at  these  localities,  and  for  determining 
the  best  method  of  improving  them. 

Maps  of  Tobago  Bay  and  Kaylor's  Hole  are  in  preparation. 

BelaHon  of  the  worlc  done  to  the  enUre  project. — When  the  present  ap- 
propriation of  $20,000,  under  which  work  is  now  being  done,  is  spent, 
about  one-half  of  the  estimate  for  the  present  project  will  have  been 
exhausted.  The  formation  of  new  bars  has  been  anticipated  in  the 
estimate,  but  cannot  be  exactly  stated. 

Tbe  estimate  will  cover  the  work  to  be  done  if  the  annual  appropria- 
tions are  sufficiently  large  to  prevent  the  increased  cost  of  work  arising 
from  the  necessity  of  continuing  the  contingent  expense  over  a  long 
period. 

(7)  Aj^opriations  made, — Amount  expended  upon  former  project, 
$90,500. 

The  following  appropriations  have  been  made  for  the  present  project: 

June  14,  1880 $25,000 

March  3,  1881 15,000 

Angii«t2,  1882 17,000 

Jii&5, 1884 JO,  000 

Total 77,000 

These  appropriations  were  made  under  the  following  general  estimate 
for  improving  the  river  from  Fredericksburg  to  the  15-foot  curve  near 
Tappahannock,  a  distance  of  64^  miles: 
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(8)  Estimate: 

Estimate  of  1879 |S91,00a 

Amoant  appropriated  up  to  July  5,  1884 77,000 

Not  yet  appropriated 214, 000 

The  following  drawings  accompany  this  report: 

1.  Chart  of  Frede^icksbarg  Bar. 

2.  Chart  of  Spottswood  Bar. 

Money  statement, 

July  1,  1884,  amount  available $50  93 

Amount  appropriated  by  act  approved  July  5,  1884 20, 000  00 

20,0.^  93 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outatanding  liabilities  July  1,  1884  $6,491  29 

Julyl,  1885,  outstanding  liabilities 2,004  95 

8, 496  24 

Jrfly  1,  1885,  amount  available 11,554  69 


r  Aiiwiunt  (estimated)  reouired  for  completion  of  existing  project 214, 000  00 

J  AiMOunt  that  can  be  prontably  expended  in  fiscal  year  endf 
i  Submitted  in  compliance  wfth 
L     harbor  acts  of  1866  and  18G7. 


Amount  that  can  be  prontably  expended  in  fiscal  vear  ending  June  30, 1887    84, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 


STATISTICS  OF  TRADE  FOR   1884. 

The  committee  on  commerce  and  navigation  have  made  no  report  for  the  year  1884. 

Mr.  McCracken,  the  chairman  uf  this  committee,  states  that  there  is  very  little,  if 
any,  change  in  tho  trade  since  their  report  for  1883. 

For  the  itemized  and  tabulated  statement  of  the  trade  for  1883,  see  Report  of  the 
Chief  of  Engineers  for  1884,  page  986. 

The  following  is  a  summary  giving  the  totals  of  report  for  1883: 

COMMERCE  AND  MANUFACTURES. 

Total  trade  by  water $3,408,500 

Total  trade  by  rail 1,291,650 

Grand  total 4,700,150 

MILLS,  FACTORIES,  BUSINESS  HOUSES,  ETC. 

Number 59 

Capital $480,000 

Amount  of  business 2,430,009 

The  shipments  and  receipts  at  the  various  landings  below  Fredericksburg  are  very 
large,  but  no  returns  have  been  recived. 


K7. 

IMPROVEMENT  OF  TOTUSKEY  RIVER,  VIRGINIA. 
HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  of  a  survey,  made  March  3.  1876, 
will  be  found  in  the  Beport  of  the  Chief  of  Engineers  for  1881,  Part  I, 
page  964. 

(2)  Description, — ^The  Totuskey  is  an  affluent  of  the  Rappahannock,  into 
which  it  empties  35  miles  above  its  mouth. 

(3)  Original  condition, — It  is  navigable  for  5  miles  to  a  point  where  it 
is  crossed  by  the  county  bridge.  A  bar  off  the  mouth,  over  which  4^ 
feet  can  be  carried  at  low  water,  and  a  bar  in  the  creek,  over  which  2} 
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.-    /        //#   **-»    np  *'  -^ 
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feet  can  be  carried,  were  the  principal  obstructions  to  navigation.    The 
range  of  tide  is  1^  feet. 

(4)  Plan  of  improvement — The  project  of  improvement  consisted  in 
building  a  dike  2,400  feet  long  at  Booker's  Bar  in  the  creek,  and  in  ex- 
cavating a  channel  parallel  with  it,  having  a  width  of  60  feet  and  a 
depth  of  8  feet  at  low  water.  Ko  work  was  proposed  upon  the  bar  off 
the  mouth. 

(5)  Amount  expended  and  results  obtained. — Ten  thousand  dollars  have 
been  ex|)ended  in  constructing  a  dike  2,117  feet  in  length.    The  depth 
on  Booker's  Bar  has  increased  one-half  a  foot  from  the  effect  of  tlie  cur- 
rent, but  it  will  be  necessary  to  dredge  the  channel  as  proposed  in  order 
to  obtain  the  required  depth  at  once.  »««  « ■« 

If  Congress  is  disposed  to  complete  the  improvement  I  would  recom- 
mend the  appropriation  of  $12,000. 
The  following  appropriations  have  been  made : 

June  14, 1880 12,500 

H»rch:i,le81 2,500 

Angusfi,  1882 *-  5,000 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  eotry.    The  nearest  li>;ht-house  is  Bowler's  Rock,  in  the  fifth  light-honse  district. 

Money  statements. 

Jnly  1, 1884,  amonnt  available, $766  96 

•'qIj  1, 1885,  amount  expended*daring  fiscal  year,  exclusive  of  outstanding 
liabiliUee  July  1,  1884 366  14 

%  1,1885,  amount  available 400  82 

IAmonnt  (estimated)  required  for  completion  existing  project 12, 000  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  .year  ending  June  30, 1887    12,  OOO  00 
Sobiuitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATEMENT  OF  THADB  FOR  THE  YEAR  1884. 

^f>  James  F.  Garland  gives  the  following  commercial  statistics : 

5«Qral  products |29,700 

Manofactures 33,500 

Total ; -. 63,200 


K8. 

IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 
HISTORY  OF   OPERATIONS. 

ij^^/erence  to  reports. — A  history  of  operations  to  June  30,  1882, 
^J"  ^  found  in  the  Import  of  the  Chief  of  Engineers  for  1882,  Part  I, 

^j^A^/^^seription, — ^This  creek  is  a  tidal  tributary  of  the  BappahaD':.ock, 
the  •      vessels  proceeding  up-stream  is  the  only  harbor  of  refuge  on 

/^f'^ht  or  south  bank  of  the  river  for  a  distance  of  60  miles. 
Qj^  I  Ori^tiwi  condition. — ^The  obstructions  consisted  in  a  bar  off  the 
whi  K '  ^^^^  which  only  6  feet  could  be  carried  at  low  water,  and  a  bar 
^^  contracted  the  channel  in  the  harbor. 

62  E 
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(4)  Plan  of  improvement — It  was  proposed  to  make  a  cat  through  the 
bar  at  the  mouth,  with  a  width  of  150  feet  and  a  depth  of  10  feet.  This 
plau  was  extended  in  1883  (see  Repoi  t  of  1884)  to  include  the  removal 
of  the  bar  in  the  harbor.  The  sand-spit  at  the  mouth  was  re-enforced 
against  the  tides  by  a  wattled  dike. 

(5)  Results  obtained  and  money  expended, — Since  the  first  appropria- 
tion, March  3, 1879,  $15,500  have  been  expended.  With  this  sum  58,729 
cubic  yards  of  material  have  been  remo\'^d  at  rates  varying  from  15  to 
30  cents  i)er  yard. 

At  the  close  of  the  work  the  channel  at  the  mouth  was  120  feet  wide 
and  10  feet  deep,  and  the  channel  in  the  harbor  had  a  width  of  from  80 
to  400  feet  and  about  the  same  depth. 

(6)  Operations  contemplated, — With  $5,000  or  $6,000,  which  will  com- 
plete the  estimate,  the  channel  at  the  mouth  can  be  completed  to  a 
width  of  150  feet,  and  the  width  of  the  harbor  can  be  extended  to  400 
feet. 

The  following  appropriations  have  been  made : 

March  3,  1879 • .*. $5,000 

June  14,  l«fcO 2.500 

March  3,  1881 4,000 

Augusta,  1882 4,000 

Total 15,500 

Urbana  is  a  port  of  entry,  and  is  in  the  collection  district  of  Tappahaunook. 

Money  statement 

July  1,  1884,  amount  available $68  59 

July  1, 1885,  amount  available 68  59 

{Amount  (estimated)  required  for  completion  of  existing  project 6,  000  00 
Amount  that  can  be  proti tably  expended  in  fiscal  year  endi  iig  June  30, 1887      6,  000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18(36  and  1867. 

STATISTICS   OP  TRADE  FOR  1884. 
NATUBAL  PRODUCTS. 


Articles. 


Bacon  

Beef  and  other  cattle . . . 

Coal 

Effifs 

Fish  and  oysters 

Fruits,  green  and  dried 


Total 

valae  of 

shipments 

and 
receipts. 


$5,000 
8,000 

i,5eu 

800 

175, 000 

2,000 


Articles. 


Grain 

Kailroad-ties 
Wood  

Total.. 


Total 

value  of 

shi])ineut» 

and 
receipts. 


$5,000 
3,(X>0 
3,500 


203,800 


MANUFACTURES. 


Fertilizers 

Flour 

Furniture 
Groceries  - 
Hardware 
Leather. . . 


Liouors  

Mill  niarhinery 

Merchauiiise,  not  included  above 

Total 


5,0*0' 
4,000 

25,000 


49. 
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Since  the  improvement  of  the  channel  two  of  the  steamers  of  the  Weema  Lintf 
have  lieea  running  regularly  into  the  creek.  The  other  steamer  of  the  same  line,  in 
eoDseqnenc4»  of  the  narrow  channel  and  iLSufficient  depth  of  water,  has  been  afraid 
to  venture  into  the  creek.  There  are  two  elbows  in  the  channel  the  removal  of  which 
would  make  the  entrance  and  exit  much  easier. 

F.  E.  Sutton. 


.1 


Kg. 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 
HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  and  estimate  were  submitted  May 
2, 1875.  A  full  description  of  the  part  of  the  river  which  requires  im- 
provement, about  36  miles  in  length,  and  an  account  of  the  obstructions 
to  navigation  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for 
the  year  1880,  Part  1,  page  770. 

(2)  Description. — The  Mattaponi  River  rises  near  Bowling  Green,  Va., 
flows  southeast,  and  empties  into  the  York  River  at  West  Point,  Va, 
It  is  navigable  for  56  miles  and  can  be  made  navigable  for  barges  for 
25  miles  above  Aylett's,  the  head  of  navigatiou. 

(3)  Original  condition. — From  Murdy's  Bridge  to  Aylett's,  snags  ob- 
structed the  channel.  From  Aylett's  to  the  head  of  Line  Tree  Bar,  a 
distance  of  about  12|  miles,  the  depth  on  the  bar  varies  from  2^  to  3^ 
feet  at  low  water.  From  the  head  of  Line  Tree  Bar  to  the  mouth  the 
least  depth  is  6  feet  at  low  water.  The  wrecks  and  snags  between  Ay- 
lett's and  Latan^'s  have  not  been  removed.  The  tide  is  from  3  to  3^  feet 
above  low  water. 

(4)  Plan  of  improvement. — It  was  proposed  to  remove  the  snags  and 
wrecks,  and  to  dredge  a  channel  from  the  head  of  navigation  to  Line 
Tree  Bar  which  should  have  a  bottom  width  of  40  feet  and  a  depth  of 
5^  feet  at  low  water.  To  preserve  the  depth  in  the  channel  it  will  be 
necessary  to  construct  dikes. 

(5)  Amended  project. — The  first  report  andestimate,  based  upon  a  per- 
sonal reconnaissance  made  in  1875,  without  instruments,  were  as  correct 
as  the  circumstances  would  permit. 

In  the  Annual  Report  of  1880  it  is  stated  that  before  the  work  can  be 
begun  ^^a  reexamination  should  be  made  of  the  changes  which  have 
taken  place."  Ten  years  have  now  elapsed,  and  a  reexamination  is  still 
more  important.     I  therefore  submit  charts  and  estimates  of  an  instru- 
mental examination  of  Robinson  and  Latan^'s  bars,  made  at  the  close  of 
the  year  1884. 

liobinson^s  Bar. — This  bar  is  9  miles  below  Aylett's.  Its  length  is 
S,500fe€t.  The  width  of  the  river  is  from  240  to  450  feet.  The  least 
^epth  is  2i  feet  at  low  water.  In  order  to  obtain  a  central  width  of  40 
OT50  feet  it  will  be  necessary  to  make  a  cut  with  a  width  of  100  feet 
and  a  depth  of  6  feet.  The  number  of  cubic  yards  to  be  excavated  is 
^W.  Half  of  this  quantity  can  be  deposited  behind  the  dikes,  and 
^^  remainder  can  be  placed  on  the  adjacent  marsh ;  2,331  linear  feet  of 
^"^^  will 'be  required,  which  should  be  connected  with  the  shore  to  pre- 
^«at  littoral  currents. 

^tan^s   Bar. — This  bar  is   about  1  mile  below  Robinson's.    Its 
«^lftli  between  the  curves  of  6  feet  depth  is  4,130  feet.     The  width  of 
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the  river  is  from  400  to  500  feet.  The  least  depth  is  3^  feet  at  low  wate 
The  amount  to  be  excavated  in  order- to  make  a  channel  40  feet  widefi 
bottom  and  6  feet  deep  is  31,000  cubic  yards.  This  material  can  be  d< 
posited  in  the  shallow  water  alongside  of  the  channel;  750  feet  of  dike 
will  be  required  at  the  upper  end  of  the  bar. 

SUMMARY  OF  ESTIMATES  FOR  ROBINSON  AND  LATAN^'S  BARS. 

Robinson's  Bar,  40,000  cubic  yards,  at  35  cents $14, 0( 

Dike,  2,330  feet,  at  <3 6,9i 

Latan^'s  Bar,  31,000  cubic  yards,  at  30  cents 9,  :K 

Dike,  750  feet,  at  $3 2,2? 

32, 6^ 
Add  15  per  cent,  for  contingencies ^ 4)8^ 

Total 37, 4S 

Or,  in  ronnd  nnmbers,  for  the  two  bars - 38, 0( 

From  Latan^'s  Bar  to  the  mouth  of  the  river  no  work  is  necessary  a 
the  present  time,  the  depth  being  not  less  than  5^  feet  at  low  water. 

Original  estimate $34, 1( 

Amount  appropriated 8, 3( 

Balance  due  on  original  estimate 25,  @( 

Estimate  for  Robinson  and  Latan6's  bars 38, 0( 

Amount  of  appropriation  still  due 63,84 

The  appropriation  of  July  5, 1884,  is  too  small  for  economical  wor 
and  will  be  held  until  further  appropriation  is  made. 
The  following  appropriations  have  been  made: 


•• 


July  14, 1880 f2.5< 

March  3,  1881 3,3( 

July  5,  le84 2.5( 

The  work  is  in  the  collection  district  of  Richmond,  the  nearest  port  of  entry.    Tl 
nearest  light-house  is  Bell  Rock. 

The  following  drawings  accompany  this  report : 

1.  Chart  of  Robinson's  Bar. 

2.  Chart  of  Latan^'s  Bar. 

Money  statement 

Amount  appropriated  by  act  approved  July  5,  1884 |2, 500  C 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 223  t 


• 


July  1,  1881,  amount  available 2,276  S 

(Amount  (estimated)  required  for  completion  of  existing  project 63, 800  C 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    33, 000  C 
8ubmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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STATISTICS  OF  TRADE  FOR  1884. 
NATURAL  PRODUCTS. 


Articles. 


knd  other  cattle. . . 

lOd  oraters    

I  (creen  and  dried) 

a  and  molea 

poles 

»ar,  pig,  and  scrap) 


Total  valiie 

of  ship' 

ments  and 

receipts. 

16,000 

5,600 

1,000 

2.000 

7,000 

2.000 

4,000 

3,000 

25.  noo 

5,000 

10,000 

3,000 

1,000 

1,500 

6,000 

Articles. 


Lard 

Lumber  (sawed) 

Poas  and  beans 

Peanuts 

Potatoes 

Poultry 

Sheep  and  lambs 

Sumac 

Staves  and  barrel  timber 

Tobacco 

Wowi 

Wool 

Total. 


Total  value 

of  ship- 
ments and 
receipts. 


$4,000 

25,000 

9,000 

1,100 

1,000 

4,000 

6,000 

16,000 

30,000 

10,000 

230.000 

2,000 


410, 700 


MANUFACTURES. 


iltnral  machines . . . 
iltoral  Implements 

K» 

leal  ,., 

and  cbemicala  . . . . 

zers 

"m 

uichinery 


4,000 

4,000 

1.000 

6,000  ' 

8.000 

30,000 

7,000 

3,000  , 

10,000 

Furniture 

Groceries 

Hardware 

Leather 

MUl-feed    

Wafsons,  carriages,  &o 
Woven  fabrics 

Total 


9,000 
60,000 
8,000 
2,000 
5.000 
3,000 
75,000 


231,000 


Mills f  factories f  business  houses j  ^c. 


Description. 

No. 

Capital. 

Amount  of 

buriiness 

in  1884. 

41 

16 

1 

$82,000 

32.000 

3,000 

1250, 000 
80, 000 

Iff  factorv  ..... .- -- 

8,000 

:otal 

58 

117,  000 

338,  ooa 

• 

Vessels  engaged  in  trade  during  1884. 


Description. 

No. 

Total 
tons. 

Greatest 
draught. 

8 

520 

12 

7 

00 

104.000 

1,500 

294 

Feet. 

0 

11 

» 

6 

XfttS --        -      -      - 

4 

• 


total 

542 

105, 884 

i  above  statistics  are  furnished  by  Capt.  B.  F.  Eaton,  who  says: 

• 

/'bile  the  Mattaponi  River  is  in  such  a  deplorable  condition  and  navigation  so 
bad  it  is  a  hard  matter  to  charter  a  vessel  or  steamer  to  navigate  its  waters,  as 
owDers  are  afraid  of  logs,  bars,  and  snags,  all  of  which  we  have  to  contend  with. 
)  is  uo  chance  of  any  new  industry  until  we  have  better  navigation.  Navigation 
very  bad  that  vessels  charge  more  freight  to  come  to  Mattaponi  River  than  to 
ther  place  I  could  mention  the  same  distance  away. 

"B.  F.  Eaton, 
"  Captain  Steamer  B,  E.  Lee." 


i 
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K  10. 
IMPROVEMENT  OF  PAMUNKY  RIVER,  VIRGINIA. 
HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  of  a  personal  examination  of  30 
miles  of  this  river,  with  an  estimate  for  removinjs:  the  obstructions  to 
navigation,  were  submitted  May  21,  1875,  and  will  be  found  in  the  Re- 
port of  the  Chief  of  Engineers  for  1880,  page  773.  A  history  of  opera- 
tions until  the  close  of  the  fiscal  year  ending  June  30, 1882,  will  be 
found  in  the  Report  of  the  Chief  of  Engineers  for  that  year.  No  work 
has  been  done  since  that  date. 

(2)  Description  of  original  condition. — ^Pamunky  River  rises  in  Osage 
County,  flows  southeast,  and  empties  into  the  estuary  of  York  River,  at 
West  Point,  Ya.  Its  length  from  Hanovertown,  the  head  of  navigation, 
to  the  mouth  is  about  80  miles. 

Between  Hanovertown  and  iN'ew  Castle  Ferry,  a  distance  of  9  miles, 
the  least  depth  on  the  three  bars  varies  from  1 J  to  2J  feet  at  low  water. 
This  part  of  the  river  can  be  made  navigable  for  lighters  or  light-draught 
steamers.  Between  New  Castle  Ferry  and  Piping  Tree,  a  distance  of 
about  19  miles,  two  bars  only  require  improvement  at  the  present  time. 

The  first  of  these  is  called  Skidmore's  Bar,  and  is  13  miles  below  Han- 
overtown. The  least  depth  is  5.8  feet  at  low  water  and  in  a  narrow 
channel. 

The  second  is  19f  miles  below  Hanovertown,  and  is  called  Fox's  Bar, 
or  Spring  Bar.    The  least  depth  at  low  water  is  5  feet. 

(3)  Plati  of  improvement. — ^The  plan  of  improvement  consisted  in  remov- 
ing the  logs,  trees,  snags,  and  wrecks  which  obstructed  navigation  be- 
tween Hanovertown  and  Garlic's  Mill,  which  is  below  Piping  Tree,  and 
in  dredging  through  the  bars  from  Hanovertown  to  Piping  Tree.  From 
Hanovertown  to  Wormley's  Lauding  the  cut  will  be  3  feet  deep;  from 
Wormley's  Landing  to  New  Castle  Ferry  it  will  be  5  feet  deep;  below 
the  Feri:^^  the  cuts  will  be  from  0  to  7  feet  deep  at  low  water. 

The  first  estimate  was  based  upon  a  personal  examination  made  with- 
out instruments,  and  was  submitted  in  1875.  In  my  report  for  1880  it 
was  stated  that  before  work  could  be  begun  '*a  re-examination  should 
be  made  of  the  changes  which  have  taken  place  in  the  channel  during 
the  five  years  which  have  elapsed." 

(4)  Surrey  of  1884. — In  the  fall  of  1884,  nearly  ten  years  after  the  first 
examination  was  made,  the  first  instrumental  survey  of  Skidmore  and 
Fox's  bars  was  completed.  Charts  and  estimates  were  made  for  the  im- 
provement of  these  bars,  according  to  the  original  project,  which  are 
submitted  with  the  following  description,  in  which  the  bars  are  taken 
in  the  order  encountered  in  descending  the  stream. 

Skidmore's  Bar,  sometimes  called  Upper  Ba^isetfSj  13  miles  from  Hanover- 
toicn. — Thelow- water  width  of  theriverat  this  point  is  120  feet  at  the  upper 
end  and  142  at  the  lower  end  of  the  bar.  There  is  a  narrow  channel  on 
the  bar,  having  a  depth  of  5.8  feet  at  low  water.  The  distance  to  be 
dredged  is  about  600  feet. 

Along  the  shore  and  behind  the  dikes  there  can  be  deposited  800 
cubic  yards. 

Upon  the  bank  of  the  river  there  must  be  deposited  about  5,500 
cubic  yards.  The  channel  is  to  be  100  feet  wide  by  7  feet  deep  at  low 
water. 
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m 
KSTIMATE. 

6,300  cubic  yanls,  at  35  cente 1 32,305 

300  linear  feet  of  dike,  at  §3 900 

3, 205 
Add  20  per  cent,  for  contingencies 641 

Total 3.846 

Foxh  Bar^  sometimes  called  Spring  Bar ^19'^  miles  from  Hanovertown^ — 
Tlie  width  of  the  river  at  hijjh  water  is  350  feet.  The  least  depth,  at 
low  water,  on  the  bar  is  5  feet. 

The  distance  to  bo  dredged  is  600  feet.  The  cut  is  to  be  100  feet  wide 
by  7  feet  deep  at  low  water.  The  tide  is  3^  feet.  The  material  is  to  be 
deposited  upon  the  bank  or  on  the  marsh. 

ESTIMATE. 

4.300  cubic  yards  of  material,  at  35  cent« $1, 805 

620  linear  feet  of  dike,  at  $3 - 1,860 

3,665 
Add  20  per  cent,  for  contingencies  ..* 733 

Total 4,398 

The  cost  of  improving:  Skidmore  and  Fox's  bars  will  be  $8,300. 

(5)  Operations  proposed  for  the  fiscal  year  ending  June  30, 1886. — Noth- 
ing will  be  done  during  the  year.  The  balance  in  the  Treasury,  being 
too  small  for  economical  work,  will  be  retained  for  further  operations  if 
Congress  is  disposed  to  continue  the  appropriations. 

The  original  estimate  was $20, 000 

Estimate  for  Skidmore  and  Fox's  bars 8, 300 

28, 300 
Deduct  appropriations  amounting  to 7,500 

Amount  dne  on  estimates 20,800 

The  following  appropriations  have  been  made: 

Jnno  14,  1^^0 §2,500 

March  3,  1^8l 2,500 

Angu.st  2,  lt:;62 2,500 

Total 7,500 

The  work  is  in  the,  collection  district  of  Richmond,  which  is  the  nearest  port  of 
enirv.     The  nearest  li^rbt-house  is  Bell  Rock. 

The  following  drawings  accompany  this  report: 

1.  Map  of  part  of  PaniunVy  River.* 

2.  Chart  of  Skidmore's  Bar, 

3.  Chart  of  Fox's  or  Spring  Bar. 

Money  statement. 

Jnly  1,  l'^84,  amonnt  available $2,328  02 

Jolv  1,  lH8r>,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1884 451  63 

July  1,  1885,  amount  available 1,87(5  39 

f  Amount  (estimated)  required  for  completion  of  existing  project 20, 800  00 

!  AmouiVthat  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1887    20, 800  00 
"^1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
\     harbor  acts  of  18()&  and  1667. 

•  Omitted. 


984 


R^ORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY 

STATISTICS  OF  TRADE  FOR  1684. 

Natural  products. 


A:  tides. 


Bacon 

Coal 

Dairy  prodncts,  pooltry,  and  eggs  (each  $500) 

Fish  and  oysters 

Grain 

Hay 

Labiber,  sawed 

Peas,  beans,  and  peanuts 

Potato<>A 

Eailixjad'ties 

Samac , 

Wood .\ 

Wool 

Total 


Total  value  of 

shipments 

and  receipts. 

$500 

1.000 

1,500 

1.000 

200.000 

1.000 

800.000 

1.500 

1.000 

100,000 

50.000 

500.000 

500 

1.158,000 


Til©  foregoing  statistics,  furnished  by  Mr.  W.  A.  Willeroy,  show  the  trade  at  his 
landing  during  the  year  1884,  transported  chiefly  by  his  barges. 

No  statistics  have  been  received  this  year  from  any  other  qnarter. 

The  total  trade  of  the  Paraunky  last  year,  both  by  water  and  rail,  as  given  by  Mr. 
J.  S.  Neale,  aggregated  over  $9,0u0,000. 


K  II. 

IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reporU. — A  report  of  tbe  survey  of  the  bars  at  West 
Point,  Va.,  and  off  Potopotank  Creek,  will  be  found  in  tbe  Report  of  tbe 
Chief  of  Engineers  for  1880,  page  897.  Work  done  since  that  date  will 
be  found  in  subsequent  annual  reports. 

(2)  Original  condition. — The  Pauiunky  and  Mattaponi  unite  at  West 
Point  in  forming  the  York  River.  The  latter  then  follows  a  south- 
easterly direction  for  a  distance  of  41  miles,  when  it  empties  into  Chesa- 
peake Bay,  about  16  miles  in  a  line  north  of  Fortress  Monroe.  Its 
course  from  West  Point  is  noticeably  straight  for  31  miles.  Its  average 
width,  as  far  as  Yorktown,  a  distance  of  26  miles,  is  1^  miles. 

Before  improvement,  navigation  was  obstructed  by  two  bars,  one  at 
West  Point,  about  2.1  miles  in  length,  the  other  at  Potopotank  Creek, 
about  2,200  feet  in  length. 

The  depth  at  West  Point,  at  low  water,  was  15J  feet;  the  depth  at 
Potopotank  Creek  was  18J  feet  at  low  water.  With  the  exception  of 
these  two  bars  the  depth  in  the  channel  was  not  less  tban  20  feet  at 
low  water. 

(3)  Plan  of  improvement, — Three  estimates  have  been  submitted 
(1)  for  dredging  a  channel  200  feet  wide  and  20  feet  deep  at  low  water  j 
(2J  for  dredging  a  channel  200  feet  wide  and  22  feet  deep  at  low  water  j 
(3)  for  dredging  a  channel  400  feet  wide  and  22  feet  deep  at  lo^  water. 

The  last  estimate  amounted  to  $256,000  and  was  recommended  for  th^ 
following  reasons:  A  channel  dredged  to  a  width  of  400  feet  will,  bji^ 
the  caving  of  the  sides  of  the  cut,  be  red  uced  within  a  year  to  tti.^^ 
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width  of  300  feet.  A  further  reduction  of  width  will  be  caused  at* the 
ooufluence  of  the  Mattapoui  and  Pamunky  by  the  deposit  of  material 
brouf^ht  down  by  those  rivers.  The  est im sites  did  not  include  the  con- 
struction of  a  dike  for  counteracting  this  effect  or  for  making  the  cut 
permanent.  For  economy  the  sum  of  $256,000  should  be  granted  in  four 
annual  appropriatio'kis. 

(4)  Amount  expended. — The  total  amount  of  appropriations  up  to  June 
do,  1884,  is  $60,000,  which  have  been  expended  in  dredging  327,512 
cubic  yards  of  material  up  to  June  30,  1884. 

(5)  Results  obtained. — At  Potopotank  Creek  58,809  cubic  yards  of  ma- 
terial have  been  dredged  (in  1881),  at  the  rate  of  15  cents  per  cubic  yard,, 
which  has  given  a  channel  105  feet  wide,  and  22  feet  deep  at  low  water. 
At  West  Point  268,703  cubic  yards  of  material  have  been  dredged  (in 
1881, 1882,  and  1883),  at  rates  varying  from  13  to  16  cents  per  cubic  yard,, 
which  has  given  a  channel  varying  in  width  from  100  to  146  feet,  and 
22  feet  in  depth,  for  a  distance  of  2.1  miles. 

(6)  Work  done  during  the  fiscal  year  ending  JuneSO^  1885. — This  work  ia 
done  by  dredging  under  contract.  The  following  is  an  abstract  of  the 
bids  opened  November  20,  1884 : 


HoL 


3 
4 


Name*. 


Henry  Birch,  Wa«hington,  D.  C. 


Tbmnfts  P.  Morgan,  Washing- 
ton, D.  C. 

N«w  York  St«am  Dn'dging 
Company.  New  York  City. 

Baltimore  Dredging  Company, 
Baltimore,  kid. 

James  Calcr  A  Son,  Norfolk, 
Va. 

National  Dredging  Company, 
Wilmington,  Del. 

George  C.  Fobea  Sc  Co.,  Balti- 
more, Md. 


Price  Time  of 

percnbic    commence- 


yard. 


OenU, 
35 


8i 


ment. 


Time  of 
completion. 


Ten  days  af-    Jnne  80, 1885 

terwork  is 

awardi^d. 
Dec.  15, 1884   Jnne  30, 1885 


32       Jan.    1, 1885 
12^  j  Mar.    1, 1885 


Jnne  1,1885 
Jnne  1.1885 


9/9  '  On  awarding    June  1, 1885 

j    of  contract., 
30      i May    1,1885 


12h 


June  1,1885 


Remarks. 


One  dipper  dredge  and 
one  clam-shell  or  grap- 
ple dredge. 

One  clam-shell  dn^dge, 
daily  average  1,000  cu- 
bic Yards. 

One  clam-shell  dredge. 

One  combination  dredge- 
One  dipper  dredge. 


One   or    more    grapple 
dredgea. 


The  contract  was  assigned  to  Thomas  P.  Morgan,  of  Washington,  D.  C.^ 
the  lowest  bidder,  at  8J  cents  per  cnbic  yard.    It  was  entered  into  De- 
cember 1,  and  approved  by  the  (3hief  of  Engineers  December  6,  1884. 
"Work  was  begun  February  12, 1885,  and  progressed  slowly  on  account  of 
the  defective  plant ;  75,917  cubic  yards  were  dredged  up  to  June  30, 1885. 
When  the  last  appropriation  is  spent  about  ^g  of  the  entire  estimate 
of  $250,000  will  have  been  expended  in  doing  between  one  third  and 
one-half  of  the  work  proposed  at  West  Point,  and  about  three  eighths  of 
the  work  proposed  at  Potopotank  Creek. 

With  respect  to  the  object  aimed  at  by  the  whole  improvement,  the 
V^^ni  condition  is  as  follows :  At  Potopotank  Creek  at  the  close  of  the 
^ork  in  March,  1881 ,  the  depth  left  on  the  bar  was  22  feet  at  low  water,. 
•8d  the  width  was  105  feet,  or  about  one-fourth  of  the  prescribed  width. 
Nowork.has  been  done  at  Potopotank  Creek  since  that  date.  At 
^^8t  Point  the  width  proposed  for  the  cut  was  400  feet,  and  the  depth 
^f«*etatlow  water.  The  least  depth  on  the  bar  June  30,  1885,  was- 
th!  *^^^'  **^^^  ^^®  average  width  was  l.'^O  feet,  or  about  three-eighths  of 
^  width  proposed  in  the  project.  The  greater  part  of  the  new  cut  has 
*  *epth  of  22  feet  at  low  water. 
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No  exact  estimate  can  be  given  of  the  silting  of  the  channel  which 
occurs  at  the  couflaence  of  the  Mattaponi  and  Pamuuky  rivers.  The 
amount  of  silting  is  now  being  observed.  A  plan  will  be  submitted  for 
preventing  injury  to  the  channel  from  this  cause,  as  soon  as  the  data  re- 
lating to  the  subject  can  be  collected. 

Work  under  the  present  contract  will  be  completed  in  the  early  part 
of  the  next  fiscal  year. 

The  following  appropriations  have  been  made : 

June  14,  1880 $lCsOOO 

March:},  1881 -. 25,000 

August  2,  18tJ2 25,000 

July  5,  1884 -JO,  000 

Total... 80,000 

Original  eatiniate ^256, 000 

Amount  appropriated 80,000 

Due  on  estimate 176, 000 

The  work  is  in  the  collection  district  of  Richmond,  Va.,  which  is  the  nearest  port  of" 
entry.     The  nearest  light-house  ie  Bell  Rock  in  the  fifth  light-house  district. 

A  chart  of  the  bar  at  West  Point,  Va.,  accompanies  this  report. 

Money  statement 

July  1,  1884,  amount  availahle $:;J,402  30 

Amount  appropriated  by*  act  approved  July  5,  1884 20.  OoO  OO 

\  22,402  30 

July  1,  1H85,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $^,121  30 

July  1,  1885,  outstanding  liabilities 2,114  31 

. 10,235  6X 

Julyl,  1885,  amount  available 12,166  G^ 

(Amount  (estimated)  required  for  completion  of  existing  project 17t>,  OUO  0(P 
Amountthatcan  be  profitably  expended  in  fiscal  year  en<liugJune30, 1887    90,000  CK^ 
Submitted  in  compliance  with  requiremtnts  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATISTICS  OF  TRADE   FOR  1884. 
NATURAL  PRODUCTS. 


Articles. 


Bacon 

Bark 

<Joal 

Cotton 

EfTK" 

Fish  and  oysters. 

Gr«in. 

Hides 

Ore  (silver) 

Lumber  (sawed) . 

Logs 

Potatoes 

Railroad  ties 

Sninao 

Tobacco 

'Wo4k1 

Rosin 


Total 


Yalne  of  shipments  and  receipts. 


Ti-ade  by  water. 


$231. 028 
88.400 


11, 025,  000 

67. 200 

45,000 

48.04K) 

76, 400 

51,500 

117,000 

201,000 

27,800 

40,000 

52,  000 

4, 800,  000 

65.000 

85,000 


17, 015. 328 


Trade  by  rail 


$14, 918 
88.400 
20,000 
12, 250,  000 
56.000 
20,  000 
28  000 
7C.400 
40,000 
72,000 

120,500 


44,500 
4,800,000 


85,000^ 


17,715,7M 


/  V 
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STATISTICS  OF  TRADE  FOR  1884 — Contiiined. 


MANUFACTURES. 


Articles. 


Fertilizera 

FlOOT 

Fumitore 

Mill  machinery 

Wagons,  carriageSf  &o. 
General  raercbandiae. . . 


Total 


Yalaeof  shipments  and  receipts. 


Trade  bj-  water. 


$98, 700 
92,400 


138,  000 
9, 940, 600 


Trade  by  rail. 


$309,500 

128, 000 

9^  000 

925, 000 


10, 289, 700 


1, 457, 500 


Milhf  factorieSf  business  houseSy  ^*c. 


Description. 


Cotton  compress 

Oyster-packing  house 
General  stores 


Total. 


No. 


1 

1 

14 


Capital. 


$250,000 

500 

20,000 


270, 500 


Amount  busi- 
ness in  1884. 


$2, 930, 000 

2,500 

125,000 


3, 057, 500 


Vessels  engaged  in  trade  during  1884. 


Description. 


Steam 

Sail 

Total 


No. 


494 
214 


Total  tons. 


454, 400 
85,000 


708 


540,000 


Gi-entest 
draught. 


Feet. 


21* 
22 


The  aboTe  report  of  statiAtics  includes  the  trade  of  the  Piedmont  Air  Line,  center- 
ing at  WeHt  Point,  its  terminus,  and  also  cord-wood,  railroad-ties,  and  sumac  shipped 
from  the  Mattauoni  and  Pamunky  rivers. 

E.  Wilkinson. 


K    12. 

IMPROVEMENT  OF  CHICKAHOMINY  RIVER,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — The  report  of  a  personal  examiuation  with 
an  estimate  for  improvement  will  be  found  in  the  Eeport  of  the  Chief 
of  Engineers  for  1875,  Part  II,  page  170. 

An  estimate  for  improving  the  bar  at  the  mouth  was  submitted  in 
1882.     (See  Report  of  Chief  of  Engineers  for  1882,  page  1041.) 

(2)  Description  of  original  condition. — The  Chickahomiii?^'  River  rises 
in  Henrico  County,  Virginia,  12  miles  northwest  of  I^ichmond ;  flows 
sontheast,  and  empties  into  the  James  River,  40  miles  from  the  mouth 
and  near  i^ewport  News.  Its  length  from  Forge  Bridges  to  the  James 
is  about  44  miles.  Between  Forge  Bridges  an<l  Windsor  Shades  the 
navigation  is  confined  to  lighters,  and  the  chief  obstruction  at  the  time 
of  survey  consisted  in  snags  and  logs.  At  Windsor  Shades,  19  miles 
below  Forge  Bridges,  the  depth  was  4.5  feet.    At  Old  Fort  Bar  it  was 
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about  5  feet,  and  at  Binn's  Bar,  22  miles  from  Forge  Bridges,  the  depth 
at  low  water  was  4  feet.  Thence  no  obstruction  is  encoantered  antil 
the  bar  at  the  month  is  reached.  Over  this  bar  11  or  12  feet  could  be 
carried  at  low  water  in  the  year  1882,  The  depth  is  influenced  by  the 
wind. 

(3)  Distances. — The  following  table  of  distances  is  prepared  for  this 
report: 

MUm. 

Forge  Bridges '. 0 

Holly  Lanoiug ' 7 

Winn  Landing 16. 5 

Windsor  Shades  Bar 19 

Old  Fort  Bar 

Binn's  Bar 21 

Bar  at.  tlje  mouth 44 

(4)  Plan  of  improvement. — It  was  proposed  to  improve  the  river  for 
the  length  of  19  miles  between  Forge  Bridges  and  Windsor  Shades  by 
removing  the  logs,  trees,  and  snags,  and  subsequently,  if  required  by 
the  increase  of  trade,  to  dredge  a  channel  through  the  bar. 

No  estimate  was  submitted  for  this  part  of  the  improvement.  It  was 
also  proposed  to  cut  a  channel  through  the  bars  at  Windsor  Shades, 
Old  Fort,  and  Binn's  with  a  width  of  100  feet  and  a  depth  of  8  feet  at 
low  water.  The  improvement  was  to  be  made  at  the  mouth  of  the  river 
by  cutting  a  channel  through  the  bar  with  a  width. of  200  feet  and  a 
depth  of  15  feet. 

(5)  Amount  expended. — Ten  thousand  dollars  have  been  expended  at 
Windsor  Shades,  Old  Fort,  and  Binn's  bars,  and  $5,000  at  the  mouth, 
making  a  total  of  $16,000.  With  this  sum  45,197  cubic  yards  of  mate- 
rial were  removed  from  Windsor  Shades,  Old  Fort,  and  Binn's  bars,  at 
the  rate  of  14  to  14.9  cents  per  cubic  yard ;  and  19,859  cubic  yards  were 
removed  from  the  bar  at  the  mouth,  at  22 J  cents  per  cubic  yard. 

(6)  Results  obtained. — At  Windsor  Shades  the  cut  was  made  with  a 
width  of  100  feet  and  a  depth  of  8  to  9  feet  at  low  water.  At  Old  Fort 
Bar  a  cut  was  dredged  to  a  width  of  100  feet  and  a  depth  of  8  to  9J 
feet;  but  by  filling  at  the  side  the  width  has  since  been  reduced  to  75 
feet.  At  Binn's  Bar  the  original  width  of  cut  was  200  feet,  but  subse- 
quently was  reduced  by  the  caving  of  the  sides  of  the  cut  to  160  feet* 
The  depth  is  from  7J  to  8J  feet  at  low  water. 

A  cut  was  made  through  the  bar  at  the  mouth  with  a  width  of  90 
feet,  a  depth  of  14,  and  a  length  of  1,800  feet. 
No  work'  has  been  done  since  1883. 

(7)  Future  operations, — The  cut  at  the  mouth  should  be  made  20O 
feet  wide,  as  originally  projected,  and  the  channel  through  the  bar 
above  should,  have  the  dimensions  proposed. 

The  estimate  for  the  bars  in  the  river  arnoanted  to $11,000 

The  estimate  for  the  bars  at  the  mouth  amounted  to 18, 000 

Total 29,000 

Amount  of  appropriation 15, 000 


<j 


Balance  due  on  appropriation 14,000 

The  following  appropriations  have  been  made : 

June  13,  1878 $5,000 

March  :^,  1879 1,000 

January  14,  1880 2,000 

March  3,  1881 2,000 

August  2,  1882 5,000 

Total 15,000 
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The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.  The  nearest  light-house  is  Deep  Water  Shoal  light-house,  in  the  fifth  light- 
house district. 

Money  statement 

{Amount  (estimated)  required  for  completion  of  existing  project $14, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    14, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1H66  and  1867. 

STATISTICS  OF  TRADE  FOR  1884. 

Natural  products. 


Articles. 


Hay 

Lumber  (sawed) « , 

Lo«« .. 

BaHroad  ties r 

Wood I. 

Totid 


Total  value  of 

ahipmenta 

and  receipts. 


$50,000 

50,000 

IC.OOO 

100,000 

200,000 


410,000 


The  vessels  engaged  in  trade  during  1884  were :  One  tug  of  50  tons,  with  draught  of 
6  feet,  making  one  hundred  round  trips;  two  hundred  sail  Tessels,  with  greatest 
draught  of  12  feet  and  greatest  tonnage  tiOO. 

There  are  on  the  river  and  tributary  thereto  about  twenty  mills  and  business  houses, 
doing  a  business  of  $200,000  annually. 

The  improvements  made,  on  the  river  seem  to  stand  well  at  an  average  depth  of 
12  feet. 

I  would  call  your  attention  to  two  other  shallow  places  in  the  river :  One  just  be- 
low Binn's  Wharf,  the  other  just  above  my  wharf.  The  captains  say  there  are  only 
9^  feet  uf  water,  and  vessels  frequently  ground  on  these  bars.  I  would  suggest  that 
they  be  deepened  to  12  feet.    The  cost  would  be  about  $4,000. 

C.  Perkins. 

Note. — The  depths  given  above  probably  refer  to  high  water. 


K  13. 

IMPROVEMENT   OF  STAUNTON   RIVER,  VIRGINIA  (BETWEEN  RANDOLPH 

STATION  AND  BROOK  NEAL), 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  of  an  examiuation  of  the  Staunton 
River  between  Brook  Neal  and  Randolph  Station  (formerly  Roanoke), 
on  the  Richmond  and  Danville  Railroad,  will  be  found  in  the  Report  of 
tlie  Chief  of  Engineers  for  1879,  Part  I,  page  622.  A  report  of  a  survey 
and  estimates  will  be  found  in  the  Report  for  1880,  page  780.  For  his- 
tory of  operations  since  that  date  see  the  subsequent  Annual  Reports. 

(2)  Original  condition. — ^The  principal  source  of  the  Staunton  is  not 
far  from  the  Peaks  of  Otter,  in  Bedford  County.  Its  length  is  about 
200  miles.  It  unites  at  Clarksville  with  the  Dan  River  and  becomes 
thereafter  the  Roanoke.  The  part  of  the  river  under  consideration  be- 
tween Brook  Neal  and  Randolph  Station  is  about  31^  miles  in  length. 
Its  coarse  is  tortuous,  but  the  general  direction  in  a  line  joining  the  ter- 
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« 

iniiial  points  above  mentioned  is  southeast.  The  banks  of  the  river  are 
from  12  to  22  feet  in  height,  and  are  well  protected  by  a  fringe  of  wil- 
lows and  larj^er  trees.  The  river  bottom  is  fertile,  and  is  said  to  be  the 
most  productive  tobacco  land  in  the  State  of  Virginia. 

The  annual  freshets  are  often  high  ;  that  of  1877  rose  to  43  feet  above 
low  water  at  Cole's  Ferry,  10  miles  below  Brook  iSTeal.  The  effect  is 
generally  salutary,  as  they  leaviB  a  rich  deposit  of  alluvial  soil,  which 
lertilizes  the  land.    The  width  varies  from  260  to  300  feet. 

Although  the  least  depth  on  the  bars  at  low  water  is  not  more  than 
half  a  foot,  yet  during  ordinary  stages  the  riv^er  presents  a  navigable 
depth  which  enables  the  planters  to  send  their  tobacco  to  the  Kich- 
mond  and  Danville  Itailroad. 

The  greatest  observed  fall  was  1.2  feet  in  130  feet  in  length.  All  the 
natural  slopes  can  easily  be  reduced  to  10  feet  to  the  mile  at  a  moderate 
cost. 

(3)  Plan  of  improvement — According  to  the  original  plan  it  was  pro- 
posed to  employ  spur-dikes  and  rock  excavation  to  make  a  channel  not 
less  than  35  feet  wide  and  2  feet  deep  at  low  water.  The  estimate 
amounted  to  $68,700. 
•  (4)  Amount  expended. — The  amount  of  appropriations  up  to  June  30, 
1884,  is  $22,500.  .   i 

(5)  Re/tults  obtained, — The  length  of  the  channel  improved  up  to  June  30, 
1884,  was  7  miles,  making  an  unobstructed  navigation  of  10  miles  at 
low  water.  '"TtrC  •*  -'^        ^    j-i     ^ 

The  localities  of  the  work  were:  (1)  Below  Clark's  Shoals,  3 J  miles 
above  the  railroad  bridge,  where  twelve  spur-dikes  were  constructed 
in  1881-'82.  (2)  Horseback  Shoal,  8  miles  above  the  bridge,  where  a 
length  of  5  miles  was  excavated  in  1882-'83.  (3)  Hawk  Mountain,  10 
miles  above  the  bridge,  where  a  channel  about  a  half  mile  in  length  was 
excavated  in  1880-'81. 

The  distances  above  given  are  measured  to  the  head  of  the  shoals. 

(6)  Work  (lone  during  the  fiscal  year  ending  June  30, 1 885. — Work  com- 
menced August  28  and  closed  October  31,  1884. 

The  operations  during  the  season  extended  over  5  miles  of  the  channel, 
commencing  at  the  head  of  Hawk  Mountain  Shoal  and  extending  nearly 
to  the  head  of  the  shoal  at  Wesley's  Fish  Dam. 

From  the  beginning  of  operations  to  the  close  of  the  fiscal  year  June 
30,  1885,  about  18  miles  of  the  rivsr  between  Ilandolph  Station  and 
Wesley's  Fish  Dam  have  been  made  navigable  at  low  water  for  small 
steamers.    This  work  covers  the  most  dangerous  shoals  upon  the  river. 

Fourteen  miles  of  the  river  remain  to  be  improved  before  reaching  the 
head  of  steam-navigation  at  Brook  Neal.  In  this  distance  there  is  one 
dangerous  obstacle,  known  as  White  Rock  Falls. 

(7)  tiemarks. — The  season  for  working  in  the  river  commences  on 
June  1  and  closes  November  1. 

The  appropriation  is  made  between  March  and  August,  but  seldom 
becomes  available  before  September  1.  The  working  season  during  the 
fiscal  year  is,  in  consequence,  reduced  to  twomontiis  in  the  fall  and  one 
month  in  the  summer  following,  or  three  months  in  all. 

In  this  period  the  small  appropriation  is  wholly  spent,  leaving  the 
most  favorable  part  of  the  working  season,  between  June  30  and  No- 
vember 1,  four  months,  without  funds  to  prosecute  the  work. 

If  the  appropriation  were  larger,  the  work  could  be  extended  over  these 
four  months,  and  the  progress  would  be  doubled  by  the  more  favorable 
conditions. 
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The  following  appropriations  have  been  made: 

March  3,  1879 $5,000^ 

June   14,  IR^ * 7,500 

March  3,  1-81 ^, 5,000 

Aiij?ui*t2,  1882 5,000 

July  5,  1884 5,000 

Total 27,500 

Original  estimate 68,700 

Appropriations  to  date 27,500 

Amount  clue  on  estimate 41,200 

a 

Money  statement, 

July  1,  1884,  amount  a%'ailab1e $486  15 

Amount  appropriated  by  act  approved  July  5,  1884 5,000  00 

5,486  15. 
July  1,  1885,  amount  expanded  during  fiscal  year,  exclusiye  of 

oiit^raiiding  liabilities  July  1,  1884 '. • $2,876  19 

July  1,  Ic'ST),  outstanding  liabilities 73  75 

2,949  94 

July  1,  1885,  amount  available 2,5:^  21 

Amount  (estimated)  required  for  completion  of  existing  project 41, 200  00 

Amonntthatcan  be  profitably  expended  in  fiscal  3'earenaing  June  30,1887    20,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 

The  following  letter  has  been  received  from  Mr.  Charles  Bruce  in  response  to  a  re- 
quest for  statistics  of  trade  for  the  year  1884 : 

**  I  regret  that  I  cannot  ^ive  you  an  accurate  estimate  of  the  production  of  the  valley 
of  the  8tannton,  with  a  view  to  a  proper  presentation  of  the  importance  of  another 
appropriation  by  Congress  for  the  improvement  of  the  navigation  of  the  river  be- 
tween Randolph  and  Brook  Neal,  as  the  main  bulk  of  its  products  is  transported  at 
great  co«t  in  wagons  to  several  markets,  and  any  estimate  of  its  production  must  bo 
to  some  extent  conjectural. 

"  The  valley,  however,  between  Randolph  and  Brook  Neal,  is  one  of  the  most  pro- 
dnctive  in  Virginia,  embracing  a  large  surface  of  alluvion,  and  uplands  admirably 
Adapted  to  the  production  of  tobacco. 

*'The  equity  of  its  claim  upon  the  liberality  of  Congress  rests  mainly  upon  the  fact 
that  it  is  occupied  and  cultivated  by  planters  who  are  engaged  in  the  production  of 
tobacco,  which  pays  a  large  annual  revenue  to  the  Government  in  the  form  of  a  tax. 

"The  average  cost  of  transporting  tobacco  in  wagons  from  the  Staunton  River  Valley 
to  the  nearest  market  is  from  80  cents  to  $1  per  100  pounds,  varying  with  the  season 
and  condition  of  the  roads;  but  with  the  river  so  improved  as  tomakesteam  naviga- 
tion practicable  at  all  seasons  the  coHt  will  be  reduced  about  one-half. 

**  With  the  improvement  of  the  navigation  comyileted  to  Brook  Neal  steamers  will  b© 
sobMtitnted  for  wagons,  and  will  connect  with  the  Richmond  and  Danville  Railroad 
at  Randolph. 

**  1  can  positively  state,  from  my  own  observation  of  the  work  already  completed  by 
the  Government,  and  my  own  experience  in  steam  navigatiou,  that  light-draught 
steamers  will  run  at  all  reasons  and  without  a  day's  interruption.  Within  a  short 
time  after  the  river  shall  have  been  made  navigable  by  steamers  it  will  become  anew 
and  cheap  outlet  to  market  for  not  less  thau  4,000,000  pounds  of  tobacco,  a  large 
amount  of  wheat,  corn,  and  other  farm  products,  and  an  immense  quantity  of  valu- 
able Iural>er  from  oak  and  pine  forests,  which  have  hardly  been  touched  ;  and  doubt- 
less the  return  freights  would  approximate  in  value  to  the  shipments  which  would  be 
made  from  our  valley. 

**  There  cannot  be  any  doubt  that  the  trade  on  the  river  will  be  large  and  will  con- 
stantly increase,  and  I  regret  that  our  present  production  cannot,  for  the  reason  I  have 
given,  be  accurately  estimated. 

'*  Charles  Bruce." 
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K14. 

IMPROVEMENT  OF  THE  UPPER  STAUNTON  RIVER,  VIRGINIA  (BETWEEN 

BROOK  NEAL  AND  PIG  RIVER). 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  of  a  reconnaissance  and  estimates 
of  the  part  of  the  Staunton  which  lies  between  Pig  River  and  Brook 
Neal  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1882, 
page  1047.  A  more  careful  examination  of  the  part  of  the  Staunton 
between  Pig  River  and  the  bridge  of  the  Virginia  Midland  Railroad 
will  be  found  in  the  Report  for  1883,  page  827. 

(2)  Description  of  original  conclition, — The  distance  from  Pig  River  to 
Brook  Neal  is  about  52  miles;  the  descent  is  221  feet,  and  the  average 
fall  per  mile  4.3  feet.  Beti^een  these  points  the  width  varies  from  150 
to  350  feet.  The  valley  through  which  it  flows  is  from  a  half  to  1  mile 
wide.  The  least  depth  on  the  shoals  is  about  four-tenths  of  a  foot  at 
low  water,  but  the  river  is  navigated  by  bateaux  in  ordinary  stages. 

The  bottom  of  the  river  is,  for  the  most  part,  of  solid  rock,  and  the 
gravel  bars  which  are  occasionally  found  no  doubt  rest  upon  rocky 
beds. 

The  freshets  rise  to  the  height  of  20  to  30  feet. 

The  Roanoke  Navigation  Company,  some  3  ears  ago,  attempted  to  im- 
prove the  low-water  stage  for  bateau  navigation,  and  an  improvement 
comjdeted  with  this  object  would  meet  the  present  wants  of  trade.  The 
country  is  well  timbered,  fairly  well  cultivated,  and  possesses  unworked 
quarries  of  marble  and  beds  of  iron  ore. 

(3)  Plan  of  improvement, — The  object  proposed  by  the  improvement 
was  to  remove  the  obstacles  to  bateau  navigation,  by  employing  spiir- 
dikes  chiefly  to  reduce  the  slope  of  the  water  above,  and  by  excavating 
the  rock  from  the  channel  with  the  object  of  gaining  depth  as  well  as 
of  reducing  the  slope. 

The  estimate  for  improving  the  river  between  Pig  River  and  the  rail- 
road bridge,  about  23|  miles,  is  $34,000. 

The  estimate  for  improving  that  part  of  the  river  between  the  rail- 
road bridge  and  Brook  Neal  was  based  upon  a  reconnaissance  made 
without  instruments,  and  should  be  revised  after  a  careful  instrumental 
survey. 

The  width  of  the  proposed  channel  above  the  railroad  bridge  is  14 
feet,  with  a  depth  of  2  feet  at  low  water. 

(4)  Amount  expended, — Two  thousand  dollars  were  appropriated  Au- 
gust 2,  1882,  all  of  which  sum  was  expended  in  making  a  cut  through 
the  rocks  at  Clement's  Falls,  just  above  the  railroad  bridge,  and  at 
Brown  and  Tuck's  shoals,  which  are  between  7  and  8  miles  below  Pig 
River. 

(5)  Results  obtained. — The  channel  at  Clement's  Falls  is  now  20  feet 
wide  and  IJ  feet  deep  at  low  water. 

At  Brown  and  Tuck's  shoals  the  channel  is  now  about  14  feet  wide, 
and  1^  feet  deej)  at  low  water.  These  operations  extended  over  a  dis- 
tance of  about  15  miles.  The  total  number  of  yards  of  rock  removed 
is  535,  at  a  cost  of  $2.80  per  cubic  yard. 

The  following  appropriation  has  been  made : 

August  2, 1882 12,00000 

Money  statemefit, 

July  1,  1884,  amount  available $105  21 

July  1,  1885,  amoaot  available 105  21 
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(Amount  (estimated)  required  for  completion  of  existicg  proiert* $32, 000  00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,ldd7    !s20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATISTICS  OP  TRADE. 

From  3,000,000  to  5,000,000  feet  of  sawed  lumber,  and  an  equal,  if  not  greater,  num- 
ber of  logs,  have  been  shipped  during  the  year;  also  a  large  quautity  of  barytes.  By 
the  improvement  of  the  river,  a  great  number  of  railroad-ties  could  be  brought  down. 

Eight  bateaux,  drawing  about  20  inches  of  water  and  carrying  12  tons  each,  make 
three  loads  per  week. 

From  $5,000  to  $6,000  judiciously  sxient  in  the  river  above  the  crossing  of  the  Vir- 
ginia MidLind  Railroad  would  increase  the  shipments  of  tobacco,  wheat,  corn,  fruits, 
and  other  farm  products. 

The]al)ove  statements*  are  made  by  Mr.  John  L.  Hurt,  for  the  landing  upon  his  farm 
above^the  crossing  of  the  Virginia  Midland  Railroad. 


K  15. 

IMPROVEMENT  OF  DAN  RIVER,  VIRGINIA  AND  NORTH  CAROLINA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — The  report  of  a  survey  from  Danbury,  N. 
C,  to  Danville,  Va.,  will  be  fonnd  in  the  Report  of  the  Chief  of  En^- 
neers  for  1879,  Part  I,  page  (>52,  and  in  the  Report  for  1880,  Part  I,  page 
788.  The  report  of  the  survey  from  Danville  to  Glarksville  will  be 
foand  in  the  Report  foF  1880,  page  794.  A  history  of  operations  up  to 
Jane  30, 1882,  will  be  fonnd  in  the  Report  for  that  year.  In  the  Report 
for  each  of  the  succeeding  years  will  be  found  the  history  of  operations 
since  that  date. 

(2)  History  of  original  condition.^^The  Dan  River  rises  near  Buffalo 
Sjdob,  in  Patrick  County,  Virginia.  From  Danbury  to  Danville  the 
distance  is  a  little  more  than  78  miles.  The  total  descent  in  this  dis- 
tance is  290.66  feet,  or  an  average  of  3.727  feet  per  mile. 

Dividing  this  distance  into  two  sections  at  Madison,  the  distance  from 
Danbury  to  Madison  is  28.39  miles,  and  the  descent  10.24  feet  per  mile, 
a  rate  of  descent  not  to  be  overcome  for  purposes  of  navigation  except 
by  means  of  locks  and  dams. 

From  Madison  to  Danville  the  distance  is  49.81  miles,  and  the  average 
descent  2.82  feet  per  mile,  a  rate  of  descent  which  makes  improvement 
possible  by  means  of  spur-dikes  and  rock  excavation.  Improvement 
by  this  means  is  practicable,  since  the  descent  is  not  concentrated  at  a 
few  localities. 

The  river  has  been  navigated  by  bateaux  for  60  miles  above  Danville* 
and  is  still  navigated  as  far  as  Madison.  The  obstructions  consist 
chiefly  of  ledges  of  rock  and  fixed  masses,  occasionally  bowlders  and 
graveL 

The  least  depth  on  the  ledges  varies  from  six-tenths  to  one  foot. 

The  longest  and  most  dangerous  series  of  rapids  commences  about  5.2 
miles  abov^  Danville  and  terminates  at  that  city.  This  series  is  called 
Long  Shoal.  The  whole  descent  is  13.15  feet,  but  at  one  shoal  (Bull 
Sluice)  the  descent  is  at  the  rate  of  41  feet  per  mile.      . 

Navigation  is  made  dangerous  to  the  boats  }is  they  approach  the 
bead  of  the  canal  at  Danville  by  the  number  of  rocks. 
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The  highest  flood  observed  during  the  survey  occorred  ou  Jannarj 
12,  1879,  when  the  water  rose  at  Leaksville,  18.7  miles  below  Madison, 
to  15.65  feet  above  ordinary  low  water;  at  Madison,  in  1850,  it  rose  to 
28.4  feet ;  at  Wilson's  Upper  Ferry,  the  flood  of  1878  rose  to  16.3  feet ;  at 
Danville,  just  above  the  railroad  bridge,  the  water  rose,  in  1873,  to>  17 
feet  above  low  water. 

The  rise  and  fall  of  these  floods  are  generally  too  rapid  to  be  of  use 
to  the  boats  navigating  the  river. 

The  width  varies,  as  far  as  Madison,  from  200  to  300  feet.  From 
Madison  to  Danville  the  width  varies  from  300  to  1,200  feet. 

The  land  is  fairly  productive,  its  farm  products  being  com,  wheat, 
rye,  oats,  potatoes,  fruits,  and  tobacco. 

The  valley  is  rich  in  coal  and  iron. 

(3)  Plan  of  improvements. — ^The  channel  now  being  excavated  for 
bateaux  is  16  feet  in  width  and  2  feet  deep  at  low  wat^r. 

(4)  Amount  expended. — The  appi*opriations  up  to  July  5,  1884, 
amounted  to  $30,500. 

Tht)  estimate  amounted  to  $52,000 

Amount  appropriated   30, 500 

Amount  due  on  estimate 21, 500 

I  would  respectfully  recommend  that  this  amount,  $21,500,  be  ap- 
propriated for  the  year  ending  June  30, 1887. 

(5)  Results  obtained  up  to  June  30,  1884. — ^The  length  of  the  channel 
improved  above  Danville,  up  to  June  30, 1884,  was  4.8  miles,  leaving 
four-tenths  of  a  mile,  or  2,112  feet,  to  be  cut  before  completing  the 
channel  to  the  long  and  deep  reach  of  water  above  Long  Shoal ;  when 
opened  to  this  point  a  fair  navigable  channel  for  nearly  14  miles  will  be 
available.  In  fact,  no  serious  obstacle  is  encountered  until  the  ascend- 
ing boats  approach  Eagle  Falls,  about  38^  miles  above  Danville. 

It  is  proposed  to  make  a  more  minute  survey  before  beginning  the 
improvement  in  this  part  of  the  river. 

(6)  Work  done  during  the  ^fiscal  year  ending  June  30, 1885. — ^Work  com- 
menced August  25  ^nd  closed  December  1, 1884. 

The  length  of  channel  improved  during  this  period  was  2,130  feet, 
making  a  total  of  5^  miles  (nearly)  of  channel  completed  above  Dan- 
ville since  the  beginning  of  the  work. 

The  items  of  the  season's  work  were  as  follows : 

Four  hundred  and  twenty  one  cubic  yards  of  rock  excavated  from 
channel,  at  $2.54  per  yard.  Dams  II  and  III,  just  below  Long  Wall,  were 
completed  and  sufficient  rock  was  quarried  to  complete  Dam  L 

Seven  hundred  and  eighty-nine  cubic  yards  of  rock  were  quarried 
and  hauled  to  Dams  I,  II,  and  III,  at  a  cost  of  95  cents  per  cubic  yard* 

Of  this  amount  640  cubic  yards  were  placed  in  position  on  the  dams, 
and  140  cubic  yards  on  shore  ready  to  be  hauled  to  complete  Dam  I. 

Two  hundred  and  thirty  cubic  yards  of  rock,  at  a  cost  of  36  cents  per 
yard,  were  used  in  completing  Dam  G  (290  feet  long),  which  is  located 
about  5  miles  and  750  feet  above  Danville,  near  the  head  of  a  small 
island. 

Thirty-four  dollars  were  expended  in  removing  loose  rock,  sand,  and 
snags. 

The  boat,  at  the  close  of  the  season,  was  moored  about  4  miles  above 
Danville,  and  can  be  reached  from  Wilson's  Upper  Ferry^ 

The  work  of  next  season  should  be  confined  to  completing  the  channel 
to  the  head  of  Long  Shoal,  and  to  making  a  survey  of  some  of  the  prin- 
cipal shoals,  including  Eagle  Falls. 
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(7)  itonarfa.— The  season  for  working  in  the  river  oommenoes  on 
Jane  1  aod  closes  on  November  1.  The  appropriation  is  nsnally  made 
between  March  and  Angnst,  but  seldom  becomes  available  before  Sep- 
tember 1.  The  working  season  during  tiie  fiscal  year  is,  in  consequence, 
xtsdaeed  to  two  months  in  the  &il  and  one  month  in  the  sommer  follow- 
ing, or  three  months  in  alL  In  this  period  the  smidl  appropriation  is 
wholly  spent,  leaving  the  most  favorable  part  of  the  working  season, 
between  Jane  30  and  November  1,  four  months,  without  funds  to  prose- 
eate  the  work. 

If  the  appropriations  were  larger,  the  work  conld  be  extended  ovef 
these  four  months,  and  the  progress  would  be  doubled  by  the  more 
&vorable  conditions. 

Money  statement. 

July  1, 18S4,  amouot  available |451  40 

Amonnt  appropriated  by  act  approTed  July  5,  1884 5,000  00 

5,451  49 
July  1, 1886,  amonot  exx>ended  daring  fiscal  year,  exclasive  of 

ootstanding Uabilities  Jaly  1, 1884 $3,020  48 

Joly  1,  1885,  oatstanding  liabilitiee 43  00 

3,0C3  48 

July  1, 1885,  amount  available 2,388  01 

{Amonnt  (estimated)  reauired  for  completion  of  existing  project 21 ,  bOO  00 

Amonnt  tnat  can  be  prontabljr  expended  in  fiscal  year  ending  J  nne  90, 1887  21 ,  500  00 
Sabraitted  in  oompiiance  with  requirements  of  section  2  of  river  and 
harbor  aots  of  1866  and  1867. 


8TATIST108  OF  TBADK. 


Ho  returns  have  been  received  for  the  year  1884.    The  following  is  taken  from  the 
Depart  cf  last  year : 

"The  total  value  of  the  trade  and  manufactures  of  Danville,  Va.,  for  the  year  1881 
lepcarted  to  be  |8,009,206,  the  principal  item  being  $5,634,351  for  tobaooo." 


Kx6. 

JMPHOYEMENT    OP  BOANOKE  RIVER.  NORTH  CAROLINA,  BELOW  WEL^ 

DON. 

HISTORY  OF  OPERATIONS. 

(1)  BfftreMe  to  reports. — An  estimate  for  improving  the  river  between 
Plymonth  and  Weldon  will  be  fonnd  in  the  Beport  of  the  Chief  of  En- 
gineers for  the  year  1872,  page  726.  In  the  Keport  of  the  Chief  of  En- 
gineers for  1879,  Part  I,  page  624,  will  be  fonnd  a  summary  of  opera- 
tions previons  to  this  time.    Subsequent  reports  will  be  found  for  each 

year. 

The  report  of  a  survey  made  in  1883  will  be  found  in  the  Annual  fie* 
port  of  the  Chief  of  Engineers  for  1884,  page  1022. 

(2)  Desoriptian  of  original  condition. — ^The  Boanoke  is  formed  by  the 
connuence  of  the  Dan  and  Staunton  rivers  at  Clarksville,  Ya.;  thence  to 
Weldon  the  distance  is  68|  miles.  From  Weldon  to  the  mouth  of  the 
Boanoke  at  Albemarle  Sound  the  distance  is  129^  miles.  The  general 
course  of  this  part  of  the  river  is  southeast. 
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Steamboats  occasionally  reach  Weldon  at  high  water,  but  Caledonia, 
25  miles  below,  is  regarded  as  the  head  of  light-draught  (3^  feet  at  low 
water)  steam  navigation.  The  head  of  heavy  draught  (7^  feet  at  low 
water)  steam  navigation  is  Spring  Gxit  Bar,  about  47  miles  below  Wel- 
don. This  bar  has  a  depth  of  4.8  feet  at  extreme  low  water.  From 
this  point  to  Indian  Highland,  62^  miles  below  Weldon,  the  bars  have 
from  5  to  7  feet  at  extreme  low  water.  Below  Indian  Highland,  the 
depth  in  the  channel  is  not  less  than  10  feet.  The  bars  are  composed 
for  the  most  part  of  sand,  and  increase  and  diminish  with  every  freshett 
Except  perhaps  Big  and  Little  Rocky  Bars,  ivhich,  as  their  name  im- 
ports, are  more  permanent. 

The  greatest  obstruction  to  navigation  is  found  in  the  snags,  logs, 
and  trees. 

(3)  Plan  of  improvement — In  the  Report  of  1872  it  was  proposed :  (1) 
To  remove  the  wrecks,  logs,  trees,  snags,  and  dangerous  rocks;  (2)  to 
construct  longitudinal  dikes  at  all  the  sand-bars. 

For  maintaining  a  channel  5  feet  deep  at  low  water,  the  cost  was  esti- 
mated at  $269,000. 

For  maintaining  a  channel  8  feet  deep  at  low  water,  the  cost  was  esti- 
mated at  $519,000. 

The  cost  of  removing  the  snags,  logs,  and  wrecks  was  included  in 
both  estimates. 

The  construction  of  longitudinal  dikes,  the  cost  of  which  would  be 
very  heavy,  was  not  recommended  by  the  engineer. 

In  the  Report  of  1884,  the  improvement  of  Big  and  Little  Rocky  bars 
was  recommended,  after  the  removal  of  snags  which  are  brought  down 
each  year  by  the  Dan  and  Staunton  rivers. 

The  present  project  is  limited  to  the  removal  of  snags,  and  a  careful 
survey  for  the  purpose  of  determining  the  best  method  of  improving 
some  of  the  bars,  particularly  Big  and  Little  Rocky  bars.  The  amount 
required  for  building  the  plant  for  removing  snags  and  logs,  and  for 
surveying  Big  and  Little  Rocky  bars,  is  $20,000. 

(4)  Amount  expended  and  results  o&totne(2.— Between  March,  1871,  and 
June,  1874,  $45,000  were  expended  in  removing  rocks,  snags,  logs,  and 
wrecks.  After  a  suspension  of  nine  years,  an  appropriation  of  $5,000 
was  made  August  2, 1882,  which  was  expended  in  completing  the  im- 
provement of  Indian  Highland  Bar.  This  work  has  proved  to  be  satis- 
factory. 

(5)  Worlc  done  during  the  fiscal  year  ending  June  30, 1885. — Ko  work 
has  been  done  during  the  year. 

The  appropriation  of  $3,000,  made  July  5,  1884,  is  retained  until  fur- 
ther appropriations  can  be  made,  the  sum  being  regarded  as  too  small 
lor  economical  work. 

The  river  is  in  the  coUection  district  of  Albemarle.  The  nearest  port  of  entry  1b 
Eden  ton,  N.  C.  The  nearest  light-house  is  Roanoke  River  Light,  in  the  fifth  Ughlr- 
house  district. 

Money  statement 

July  1,  1684,  amount  available |977  19 

Amount  appropriated  b>  act  approved  July  5,  1884 3, 000  00 

3,977  19 
July  1, 1685,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  I.  1884 676  95 

July  1,  1885,  amount  available 3,300  24 
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{Amonnt  (estimated)  Fequired  for  completion  of  existing  projeot $20, 000  00 
AmoQD  t  that  can  be  protitably  expended  in  fiscal  vear ending  Jnne  30, 1H87    20, 000  00 
Submitted  in  compliance  ivith  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  18(57. 


STATISTICS  OF  TRADE  FOR  1884. 

Ko  statistics  have  been  received  giving  the  en  tire,  trade  of  the  river, 
lir.  Denis  Simmons,  of  Williamston,  N.  C,  has  sent  commercial  statistics  for  thai 
port,  the  totals  of  which  are  as  follows  * 

NATURAL  PRODUCTS. 

Trade  by  water 1784,500 

Trade  by  rail..... 523,000 

Total 1,307,500 

MANUFACTURES. 

Total  valae  of  receipts t40,00« 

MILLS,  FACTORIES,   *0. 

Number * 31 

Amonnt  of  business |330,000 

VESSELS  ENOAOED  IN  TRADE. 

Number 8 

Total  tons 1,760 

Greatest  draught feet . .  8 

The  totals  of  reports  for  all  landings  dnring  the  year  1883,  furnished  by  Mr.  A.  M. 
Walker,  and  published  in  the  report  of  1884,  are  given  below : 

Natural  products $10,405,500 

Manufactures 4,047,000 

Total .' 14,452,500 


K  17. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  NORTH  CAROLINA. 

HISTORY  OF  OPERATIONS. 

(1)  Beferenee  to  reports, — The  report  and  estimate  for  improving  the 
part  of  the  river  between  Brevard  and  Big  Buck  Shoals,  in  Buncombe 
and  Henderson  counties,  North  Carolina,  will  be  found  in  the  Report 
of  the  Chief  of  Bngineeri^  for  1878,  page  521.  An  estimate  for  improv- 
ing the  part  of  the  river  between  Smith's  Bridge  and  the  foot  of  Long 
Shoal,  made  in  accordance  with  the  act  of  August  2, 1882,  will  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1883,  page  832. 

A  history  of  operations,  showing  the  progress  of  the  improvement 
since  1878,  will  be  found  in  the  annual  reports  of  each  year.  The  re- 
ports of  1882  and  1883  give  condensed  statements  of  operations. 

(2)  Description  of  original  condition. — The  French  Broad  River  rises 
near  Caesar's  Head,  a  spur  of  the  Balsam  Mountain,  in  Transylvania 
County,  !North  Carolina.  The  general  course  of  r  the  part  of  the  river 
now  under  consideration,  as  far  as  Asheville,  is  northeast.  Its  width 
varies  from  60  feet  at  Wilson's  Fish  Trap,  the  proposed  head  of  navi- 
gation, to  100,  then  145,  and,  finally,  to  340  feet  at  Big  Buck  Shoals. 
From  the  foot  of  Long  Shoal  to  Smith's  Bridge,  near  Asheville,  the 
width  varies  from  570  to  330  feet.    The  distance  from  Wilson's  Fish 
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Trap  to  Big  Back  Shoals  is  31.9  miles.  The  total  descent  is  56.59  feet. 
From  the  foot  of  Big  Back  Shoals  to  the  foot  of  Long  Shoal,  the  dis- 
tance by  the  profile  ia  4.87  miles ;  descent,  21.23  feet.  From  the  foot  of 
Long  Shoal  to  Smith's  Bridge,  the  distance  by  profile  is  12.09  miles. 
The  total  distance  from  Wilson's  Fish  Trap,  by  the  line  of  survey,  is 
48.35  miles;  descent  in  last  section,  53.13  feet.  Total  descent  from  WH- 
son's  Fish  Trap,  130.94  feet.  The  average  depth  on  the  shoals  varies  at 
low  water  from  1.7  to  2  feet. 

From  Wilson's  Fish  Trap  near  Brevard  to  Big  Back  Shoals  the  river 
can  be  adapted  to  navigation  by  barges  or  light  draught  steamers  at  a 
small  cost.  To  extend  the  improvement  from  Big  Buck  Shoals  to 
Smith's  Bridge,  near  Ashevillc,  the  cost  will  be  comparatively  great. 

(3)  Plan  of  improvement — The  first  appropriations  were  applied  to 
the  improvement  of  the  river  between  Brevard  and  Big  Buck  Shoals. 
After  the  removal  of  logs  and  trees  it  was  proposed  to  construct  spur 
dikes  and  to  excavate  a  channel  through  the  ledges  of  rocks  which 
formed  the  bars.  Under  the  act  of  August  2, 1882,  appropriati  ng  $5,000, 
the  same  method  of  improvement  was  extended  from  Long  Shoal  to 
Smith's  Bridge.  The  two  projects  were  identical  in  their  general  feat- 
ures and  contemplated  making  channels  35  feet  wide  and  2^  'feet  deep 
at  low  water  between  Brevard  and  Big  Buck  Shoals,  and  30  feet  wide 
and  2^  feet  deep  from  Smith's  Bridge  to  Long  Shoal. 

The.codt  of  the  improyement  from  Wilson's  Fish  Trap  to  Big  Back  Shoals  was 

estimated  at $46,000 

The  cost  from  Long  Shoal  to  Smith's  Bridge  was  estimated  at 76, 000 

TotAl 122,000 

(4)  Amount  expended  and  results  obtained  to  June  30,  1885 : 

Aggregate  of  estimates .' $122,000 

Expended  above  Big  Buck  Shoals |;«,000 

Expended  below  Long  Shoal 5, 000 

4  ^  000 

Dae  on  estimates 79,000 

Of  this  sum  about  $8,000  is  due  on  the  estimate  for  the  part  of  the 
river  above  Buck  Shoals,  and  $71,000  for  the  part  of  the  river  between 
Long  Shoal  and  Smith's  Bridge. 

About  26  miles  of  the  river  between  Brevard  and  Big  Buck  Shoal, 
and  4i  miles  above  Smith's  Bridge  have  been  improved,  making  a  total 
of  30^  miles  of  improved  channel. 

No  appropriation  has  been  made  since  1882;  when  made,  the  work 
will  be  continued  above  or  below  Buck,  as  may  be  directed  by  Congress. 

The  appropriation  should  then  be  divided  as  follows : 

rtom  Bevard  to  Big  Buck  Shoals |8,000 

From  the  foot  of  Long  Shoal  to  Smith's  Bridge 2&,000 

Appropriation  needed  for  year  ending  Jnne30,  1887 33,000 

As  the  season  is  short  the  money  should  be  available  on  June  1, 1886. 

Money  statement, 

Jnly  1,  1884,  amount  available $211  77 

Jniy  1,  1885,  amonnt  available 211  77 


(Amount  (estimated)  required  for  completion  of  existing  project 79, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18S7    33, 000  00 
Submitted  in  compliance  with  requirements  of  section  S  of  river  and 
harbor  acta  of  1866  and  1867. 
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STATISTICS  OP  TRAinE  FOR  1884. 

The  follow iDg  commercial  Btatistics  haTe  been  famished  by  Mr.  A.  Cannon : 

Nstoral  prodncts 166,000 

Mannfaotares 54,000 

Merchandise  not  inclnded  above 75,000 

ToUl 196,000 

Dkar  Sir:  If  the  Gk>vemment  will  continne  the  work  to  Asheville  the  work  done 
on  the  French  Broad  River  can  be  utilized,  and  it  would  materially  aid  the  develop- 
ment of  the  valley  above  Asheville.         '  iiH^j 

If  the  work  is  stopped  where  it  is,  all  is  lost.    The  dry  season  has  materially  di 
minished  the  products  of  this  county. 

The  above  does  not  include  the  approximate  amounts  of  products  of  the  valley, 
but  merely  the  amounts  bought  and  sold  above  Asheville  in  Henderson  and  Transyl* 
▼anla  counties. 

A.  CANNoy. 

The  Spartansbnrg  and  Asheville  Railroad  connects  the  valley  of  the  French  Broad 
a4  Henderftonville  with  Charleston  Harbor,  South  Carolina,  and  tbe  western  North 
Carolina  Railroad  connects  Asheville  with  the  Piedmont  Air  Line  and  wirii  Norfolk 
Harbor.  This  line  also  connects  the  Atlantic  and  Ohio  with  the  Piedmont  Air  Line, 
To  these  lines  the  river  trade  is  tributary. 


Ki8, 

PRELIMINARY    EXAMINATION  OF  COCKPIT  POINT,  VIRGINIA,  FOR  ICE- 
HARBOR. 

United  States  Engineer  Office, 

Washington^  D,  C,  October  20,  1884. 

General  :  In  compliance  with  your  order  of  July  31, 1884, 1  have 
thejboiior  to  report  the  result  of  a  preliminary  examination  of  Cockpit 
Point,  Virginia,  made  with  the  object  of  determining  whether  the  part 
of  the  Potomac  Kiver  just  below  Cockpit  Point  is  suitable  for  an  ice- 
harbor  for  vessels  navigating  the  Potomac  River.  I  have  visited  Cock- 
pit Point  and  collected  the  following  facts,  which  I  respectfully  submit 
for  ^'onr  consideration. 

During  the  winter  months  large  fields  of  ice  acc^umulate  in  the  Poto- 
mac above  Fort  Washington.  At  such  times  ice- fields  are  formed  over 
the  shoals  in  Occoqucan  Bay,*from  High  Point,  on  the  north,  to  Cockpit 
Point  about  3  miles  to  the  south.  At  the  same  time,  the  ice  extends 
lower  down  the  river,  commencing  at  the  shoal  of  Chapowamsie  Creek, 
and  extending  down  the  westerly  shore  to  a  point  below  Potomac  Creek, 
nearly  opposite  to  Mar3'laud  Point.  In  this  part  of  the  river,  the  shal- 
lowness and  consequent  smoothness  of  the  water  encourage  the  for- 
mation of  ice,  which  is  often  held  back  by  the  prevailing  winds  for  sev- 
eral days. 

Daring  this  condition,  it  is  not  unusual  to  find  broken  or  drift  ice, 
throngh  which  vessels  can  pass  up  the  main  channel  in  deep  water  and 
in  a  strong  tide,  from  Maryland  Point  to,  or  even  above,  Indian  Head, 
opposite  the  mouth  of  Occoquau. 

Navigation  is  often  stopped  at  three  points  upon  the  river,  viz,  at 
Fort  Foote,  at  Fort  Washington,  and  at  Glymont,  which  is  about  ^ 
miles  below  Mount  Vernon.  Below  these  points  navigation  becomes  in- 
secure. Sailing  vessels,  at  such  times,  always  employ  steam-tugs,  and 
therefore  must  be  classed  as  steamers.    Steamers,  finding  the  river  im- 
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passible  above  the  localities  named,  are  compelled  to  retreat,  and  to 
follow  the  main  channel  antil  they  reach  a  western  or  windward  harbor 
where  fuel  can  be  found. 

Gunsen  Cove,  Potomac  Creek,-  and  Occoquan  Bay  cannot  be  used  as 
ice-harbors,  for  the  following  reasons :  Ice  formsat  all  these  points  al- 
most as  quickly  as  at  Washington  City ;  vessels  c3au  reach  Alexandria 
at  any  time  when  they  can  make  these  harbors,  and  each  of  the  harbors 
named  will  require  a  considerable  amount  of  dredging  to  make  it  avail- 
able for  refuge  in  the  winter  season. 

The  prime  considerations  of  a  suitable  ice-harbor  on  the  Potomac  are 
that  it  should  be  on  the  windward  or  westerly  shore,  near  the  main 
channel,  and  in  the  line  of  communication  with  fuel,  supplies,  and  the 
offices  of  the  steamboat  companies. 

From  the  above  statement  it  may  be  inferred  that  a  suitable  ice- har- 
bor must  have  the  following  conditions :  (1)  it  must  bo  on  the  western 
shore  of  the  river  and  below  Cockpit  Point ;  (2)  it  must  be  near  railway 
and  telegraph  communication  with  Washington  City ;  (3;  it  should  pos- 
sess sufficient  depth  and  expanse  of  water  to  accommodate  vessels  nav- 
igating the  Potomac;  (4)  it  should  not  require  a  large  expenditure  for 
dredging  or  for  the  construction  of  an  ice-breaker. 

As  the  site  of  an  ice-harbor  Cockpit  Point  fills  the  first  and  third  con- 
ditions ;  it  partly  fills  the  second,  but  does  not  fill  the  fourth. 

To  protect  the  vessels  which  now  navigate  the  Potomac  it  would  be 
necessary  to  construct  an  ice-breaker  about  2,500  feet  in  length  and  in 
water  over  15  feet  in  depth.  Such  a  structure  would  cost  about  $400,000. 
It  is  probable  that  a  harbor  can  be  found  which  can  be  made  accessible 
at  much  less  expense. 

The  growth  of  trade  and  the  increase  in  the  draught  of  vessels  which 
navigate  the  Potomac  will  no  doubt  result  from  the  improvement  of  the 
Washington  Channel,  now  in  progress  of  execution.  This  change  may 
not  occur  before  ten  yeai's  have  ela])sed. 

In  the  meantime  a  harbor  can  be  found  and  made  suitable  as  a  refuge 
from  ice  at  a  moderate  expenditure  of  money. 

For  these  reasons  I  do  not  think  that  Cockpit  Point  is  worthy  of  im- 
provement as  a  harbor  of  refuge. 

I  have  the  honor  to  submit,  herewith,  a  copy  of  a  letter  from  Mr.  O. 
W.  Bidley,  manager  of  the  Washington  Steamboat  Company ;  also  a 
petition  of  the  captains  and  pilots  of  steamers  navigating  the  Potomac. 

Two  charts  of  the  Potomac  River,  published  by  the  Coast  and  Geodetic 
Survey,  showing  the  pack  ice,  fleld-icf,  and  drift-ice  from  Washington 
City  to  Maryland  Point,  accompany  this  report. 
Very  respectfully,  your  obedient  servant, 

S.  T.  Abert, 
United.  States  Civil  Engineer. 

Brig.  Gen.  John  Kewton, 

Chief  of  Engineers  J  U,  8.  A, 


LATTER  OF  THE  MANAGER  OF  THE  WA8UINOTON  STEAMBOAT  COMPANY. 

Washington,  D.  C,  August  19,  1884. 

Dear  Sir:  I  take  tbe  liberty  to  address  yon  on  the  snbject  of  the  proposed  ice-har- 
bor on  the  Potomac  River,  **  at  or  near  Cockpit  Point,"  and  respectnilly  suggest  that 
tbe  harbor  of  Quantico,  Va.,  presents  the  best,  if  not  all,  tho  natural  advantages  for 
snch  a  refuge,  being  a  railway  terminus,  having  wharves  for  the  loading  and  unload- 
ing freight  and  passengers,  and  aifording  frequent  and  direct  transit  by  rail  both 
north  and  south. 
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Last  January  oar  own  and  several  other  river  Bteamers  were,  in  coDseqnenoe  of  im- 
paoaable  ice-floes  above,  compelled  to  seek  refuge  at  Qnantioo,  where  they  all  used 
the  railroad  facilities  for  transshipping  passengers  and  perishable  freight  and  receiv- 
ing coal  to  enable  them  to  resume  their  voyage. 

The  harbor  presents  good  protection,  except  from  ice  on  an  ebb  tide  and  northeast 
gale.  We  all  had  this  experience  last  January,  and  can  testify  that  all  that  is  needed 
to  make  Quantico  an  excellent  winter  harbor  is  a  short  riprap  breakwater  at  the  en- 
trance. 

Very  truly,  yours, 

C.   W.   RiDLBT, 

Manager^ 
Mr.  8.  T.  Abrrt. 


PKimON  OF  CAPTAINS  AND  PILOTS  OF  8TBAMBK8  NAVIGATING  THS  POTOMAC  RIVKR. 

We,  the  nndersigned  captains,  pilots,  roasters,  agents,  and  vessel  owners,  respeot- 
fiilly  represent  that  the  harbor  of  Quantico,  at  which  there  are  railroad  depots,  and 
wharves  at  which  freight  cars  can  be  loaded  directly  from  vessels,  and  direct  and  ft^ 
qnent  communication  nad  with  the  city  of  Washington,  thence  to  all  points,  is,  in  our 
opinion,  the  only  proper  and  available  point  at  which  to  erect  the  proposed  break- 
water to  form  an  ice-harbor  for  the  protection  of  vessels,  and  particularly  their  car- 


We  therefore  respectfully  petition  your  Department  to  select  the  port  of  Quantico^: 
Ya.,  as  the  place  at  which  the  proposed  ice-harbor  shall  be  established. 
Very  respectfully, 

Bigoed  by — 

<  C.  W.  iUdley,  manager  Washington  8teamboat  Company ;  Capt.  J.  B.  Eskridge, 
steamer  City  of  Washington ;  Capt.  C.  T.  Entwisle,  steamer  City  of  Alexandria ;  Thos. 
Ross,  sr.,  captain  steamer  Arrowsmith ;  Frank  Phillips,  pilot  steamer  Arrowsmith  ^ 
Wm.  B.  Welch,  general  agent  Potomac  Steamboat  Company ;  R.  £.  Tiill,  captain 
steamer  George  Leary ;  John  F.  Posey,  pilot  steamer  George  Leary ;  James  N.  Man- 
nanke,  second  pilot  steamer  George  lieary;  G^rge  L.  Sheriff,  owner  steamer  Mat- 
t«io;  G.  S.  Jones,  agent,  steamer  Mattano;  Wm.  L.  Skinner,  captain  steamer  Mat- 
tano;  R.  Dean,  pilot  steamer  Mattano;  Stephenson  &  Brother,  agents  steamer  Sue; 
John  T.  Lewis,  master  tug  H.  H.  Keys;  S.  F.  Clements,  deputy  collector  of  customs; 
W.  E.  Condry,  master  schooner  Clara  Rankin  :  Alfred  Kendall,  master  schooner  Rich- 
ard Peterson  ;  George  W.  Williams,  master  scnooner  J  no.  A.  Curtis. 

Mr.  8.  T.  Abbrt. 


Kig. 

PRELIMINARY    EXAMINATION   OF    COLONIAL   BEACH,    WESTMORELAND 

COUNTY,  VIRGINIA. 

United  States  Engineer  Office, 

Washington,  D.  C,  October  20, 1884. 

General:  Id  compliance  with  yoar  order  of  July  31,  1884, 1  have 
the  honor  to  report  the  result  of  a  preliminary  examination  of  Colonial 
Beach,made  with  the  object  of  determining  whether  the  harbor  is  worthy 
of  improvement. 

Ck)lonial  Beach  is  situated  upon  the  banks  of  the  Potomac  River,  in 
Westmoreland  Goanty,  Virginia,  and  is  about  68  miles  from  Washing- 
ton City. 

It  is  the  young  settlement  of  a  company  chartered  by  the  State  of 
Virginia,  January  2,  1884,  with  the  object  of  establishing  a  summer  and 
winter  resort,  chiefly  for  the  inhabitants  of  Washington  and  Baltimore. 

A  portion  of  the  tract  was  owned  in  171)7  by  General  Henry  Lee,  of 
Revolutionary  fame.  I  visited  Colonial  Beach  in  the  steamer  Arrow- 
Bmith,  and  consulted  several  pilots,  and  also  the  secretary  ot  the  Colonial 
Beach  Company,  in  regard  to  the  wants  of  navigation,  and  compared 
their  statements  with  my  own  observations. 
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From  these  soarces  I  learned  that  the  harbor  is  accessible  in  almost 
any  state  of  the  wind  and  tide  for  steamers  of  the  class  of  the  Arrow- 
smith,  which  draws  abont  7^  feet  of  water  when  loaded.  The  steamers 
can  reach  the  wharf  at  low  tide,  but  the  mnd  is  stirred  by  them  for 
some  distance  in  the  channel.  The  steamers  Moseley,  Leary,  Bxcelsior, 
and  Lady  of  the  Lake  cannot  land  at  low  water. 

Colonial  Beach  is  one  of  the  regnlar  landings  of  the  Potomac  Biver 
boats.  It  is  of  the  same  kind  of  importance  as  the  other  landings,  bnt 
differs  in  degree,  which  is  in  its  favor. 

The  improvement  of  Nomini  Creek,  which  formerly  was  closed,  now 
permits  the  entrance  of  steamers  which  ply  on  the  Potomac  Biver  and 
the  Chesapeake  Bay.  Leonardtown,  at  the  head  of  Breton  Bay,  has  been 
made,  by  improvement,  accessible  to  the  same  boats. 

Colonial  Beach  is  in  some  respects  more  important  than  either  of  the 
localities  above  named.  Dnring  the  past  season,  15,000  passengers 
have  been  landed  at  the  wharf.  The  books  of  the  steamer  Arrowsmith 
showed  the  number  of  7,000  passengers. 

Besides  being  a  summer  and  winter  resort,  it  possesses  a  trade  which 
is  growing.  It  is  a  shipping  point  for  oysters  and  fish  for  the  Washing- 
ton market.  For  these  reasons  I  think  Colonial  Beach  worthy  of  im- 
provement. 

In  order  to  make  the  survey,  to  prepare  the  maps,  project,  estimate, 
and  to  make  the  required  report,  $300  will  be  necessary. 

A  copy  of  a  letter  from  Samuel  Norment,  vice-president  of  the  "Inland 
and  Seaboard  Coasting  Company,''  is  respectfully  submitted.  Tracings 
of  the  original  chart,  exhibiting  the  results  of  an  examination  made  hy 
the  Coast  and  Geodetic  Survey,  have  been  obtained,  but  will  be  reserved 
to  accompany  any  further  report. 

Very  respectfully,  your  obedient  servant, 

S*  T.  Abbrt, 
United  States  Civil  Engineer. 

Brig,  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8,  A. 


lATmR  OF   THB   VICK-PRBSIDENT    OF    THB    IITLAND    AND    8R ABOARD  COASTING   COM- 
PANY. 

Washington,  D.  C,  Ootober  6,  1894. 

Dbar  Sir:  I  have  to  respectfully  caH  your  attention  to  the  neceasity  of  having  th« 
wsky  open  to  Colonial  Beach  Wharf  by  a  small  outlay  for  dredging,  if  it  is  expected 
that  our  Norfolk  steamers  are  to  stop  there,  and  it  is  getting  to  be  a  place  of  such  im- 
portanoe  that  it  is  quite  desirable  that  they  should  stop. 

We  hope  yon  will  give  this  matter  consideration,  as  at  the  present  time  it  is  im- 
possible lor  anything  but  light-draught  boats  to  stop  at  the  wharf  in  question. 
Very  respectfully, 

SaML.  NORICBNT. 

Mr.  8.  T.  Abbbt, 

United  8tat€9  Civil  Engineer. 


sttrvby  op  ooloiflal  bbach,  westmoreland  county,  vibginia. 

United  States  Engineer  Office, 

WashingtoHj  D.  C,  January  30, 1885. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  harbor  or  approach  to  the  landing  at  Colonial  Beach,  for- 
merly known  as  White  Point,  in  Westmoreland  Coanty,  Virginia. 
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This  survey  was  directed  to  be  made  in  the  river  and  harbor  act  of 
July  5y  18M,  and  was  assigned  to  me  by  yonr  letter  of  November  21  of 
the  same  year. 

In  a  preliminary  report  submitted  by  me  October  21, 1884,  the  rear 
sons  are  given  for  thinking  the  harbor  of  Colonial  Beach  to  be  worthy 
of  improvement  by  Government.  In  the  same  report  will  be  found  a  short 
account  of  the  locality  and  a  statement  of  the  facts  which  show  its  com- 
mercial importance  as  one  of  the  landings  of  the  steamers  which  trade 
on  the  waters  of  the  Potomac  River  and  Chesapeake  Bay. 

During  the  past  year  Colonial  Beach,  although  recently  established 
as  a  sammer  resort,  was  visited  by  15,000  persons.  Its  situation  is  ac- 
cessible to  Baltimore  and  Washington  by  steamboat. 

It  will  be  found  upon  the  map  of  Potomac  Biver,  between  Bosier's 
Greek  and  Mattox  Creek,  on  the  Potomac,  about  68  miles  below  Wash- 
ington. 

Steamers  drawing  7^  feet  can  now  land  at  the  wharf,  but  shippers 
and  citizens  holding  property  at  this  point  desire  such  an  improvement 
of  the  channel  as  will  permit  the  landing  of  vessels  drawing  from  12  to 
15  feet. 

The  estimate  given  below  is  based  upon  a  proposed  cut,  which  will 
Lave  300  feet  width  by  16  feet  depth  at  low  water. 

The  length  of  the  wharf  is  433  feet.  From  the  end  of  the  wharf  to 
ihe  15-foot  curve  is  2,050  feet ;  from  the  same  point  to  the  18-foot  curve 
is  about  3,800  feet. 

From  the  center  of  gravity  of  the  cut  to  the  center  of  gravity  of  the 
dumping  ground  is  atK»nt  1^  miles.  The  depth  on  the  dumping  ground 
is  7  feet  at  low  water.  The  range  of  the  tide  is  1.4  feet.  A  tide-gauge 
was  nailed  to  the  seventh  pile  from  the  extreme  end  on  the  north  side 
of  the  wharf.  Six  galvanized  nails,  driven  horizontally  into  the  pile, 
correspond  to  the  sixth  foot  above  low  water. 

The  surface  of  the  bottom  is  composed  of  sand  near  the  wharf,  and 
for  the  greater  part  of  the  distance  between  the  wharf  and  the  15-foot 
curve  the  sounding-lead  indicated  mud,  with  occasional  patches  of  oys- 
ter shells. 

When  this  crust  is  penetrated  a  blue  mud  is  found,  which  in  some 
places  is  very  soft,  and  for  this  reason  the  width  of  the  proposed  chan- 
nel has  been  made  :^00  feet. 

Twenty  per  cetit.  for  the  same  reason  should  also  be  added  to  the  es- 
timate of  the  number  of  cubic  yards  of  material  to  be  taken  from  the 
channel.  Before  the  work  is  offered  for  contract,  and  in  order  to  de- 
termine the  composition  of  the  bottom  accurately,  borings  should  be 
taken  along  the  line  of  the  cut  to  the  depth  of  17  feet  below  low  water. 

At  a  point  about  2,150  feet  above  the  wharf  the  15-foot  curve  reaches 
much  nearer  to  the  shore.  The  cost  of  dredging  a  channel  at  this  point 
would  be  about  one-fourth  the  cost  of  dredging  a  channel  at  the  wharf. 
Bat  the  northwest  winds  make  a  landing  at  this  point  dangerous  in  the 
winter  season,  and  the  im)>rovement  at  the  site  of  the  present  wharf  is 
therefore  recommended.  The  estimate  submitted  is,  therefore,  made 
for  cutting  a  channel  to  the  present  wharf. 

A  channel  16  feet  deep  and  300  feet  wide,  with  a  turning  basin  about 
400  feet  square,  will  have  the  following  cnbic  contents  and  cost: 

Cubic  yardB. 

fThsonel  and  bastn 75,200 

Add  80  per  eeDt.  fornflow 15,040 

Total 90,240 
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At  20  cents  per  yard |18,048  00 

Add  15  per  cent,  for  contingencies 2,707  20 

Total 20,755  30 

Or,  in  round  numbers ^..20,800  Of 

Very  respectfally,  yoar  obedient  servant, 

B.  T.  Abert, 
United  States  Oivil  Engineer. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers  J  U.  8.  A. 

[Fint  indorsement.] 

Offioe  Chief  of  Engineers,  U.  S.  Armt, 

February  6, 1885. 

Respectfully  returned  to  Mr.  S.  T.  Abert  for  revision. 
The  improvement  by  dredging  does  not  seem  to  be  correctly  located 
and  must  probably  soon  fill.    The*  position  of  the  proposed  cut  should 
be  further  investigated. 
By  command  of  Brig.  Gen.  Kewton. 

John  G.  Parke, 
Colonel  of  Engineers,  Bvt  Maj.  Qen,,  U.  8.  A. 

(Second  indoreement.] 

United  States  Engineer  Office, 

Washingtony  February  19,  1885. 

Bespectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  with 
report  and  charts. 

S.  T.  Abert, 
United  States  Civil  Engineer. 


supplemental  report. 

United  States  Engineer  Office, 

Washington^  J),  C,  February  19,  1885. 

General:  In  compliance  with  your  order  of  February  6, 1885, 1  have 
revised  the  location  and  estimate  of  the  proposed  cut  from  the  15-foot 
curve  to  the  wharf  at  Colonial  Beach,  and  I  have  the  honor  to  submit 
the  following  report: 

The  wharf  at  Colonial  Beach  may  be  approached  in  three  directions, 
in  each  of  which  it  is  practicable  to  dredge  a  channel  at  a  moderate  cost 
These  are:  First,  in  the  direction  A  B;  second,  in  the  direction  B  0; 
third,  in  the  direction  B  D. 

The  selection  of  the  best  position  for  the  cut  depends  upon  the  effect 
of  the  winds  upon  vessels  arriving  and  departing,  and  upon  the  move- 
ment of  silt  and  sand  upon  the  submerged  beach  in  front  of  the  shore. 

effect  of  winds. 

• 

The  movement  of  vessels  is  hindered  by  whids  chiefly  from  the  north- 
west and  from  the  east  and  east-southeast.  A  point  of  laud  above 
affords  partial  shelter  from  the  northwest  winds,  the  effect  of  which  is 
still  further  reduced  by  the  long  shallow  beach  over  which  it  must  pass. 

The  winds  from  the  east  and  east- southeast  approach  the  wharf  with- 
out hindrance. 
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Ooming  across  the  Potomac,  which  is  here  from  3  to  25  miles  in  width, 
these  winds  fall  npon  the  beach  with  great  force.  A  vessel  can  approach 
and  depart  in  these  directions  with  less  obstruction  than  when  the  winds 
blow  across  its  course.  A  vessel  approaching  or  departing  in  a  north 
or  northeast  direction  encounters  this  difficulty,  and  is  in  danger  of  be- 
ing blown  on  shore. 

MOVEMENT   OF  SILT  AND  SAND. 

In  order  to  determine  the  movement  of  silt  and  sand,  in  summer  and 
winter,  it  will  be  necessary  to  make  observations  at  intervals  during 
the  year. 

Observations  extending  over  so  long  a  period  are  not  practicable,  and 
indeed  are  not  necessary. 

Captains  of  steamers  were  consulted,  also  pilots,  fishermen,  and  farm- 
ers who  live  near  the  beach. 

No  evidence  could  be  discovered  of  the  serious  movement  of  sand  and 
silt  beneath  the  water  and  above  and  below  the  wharf.  Fishermen  who 
spread  their  nets  npon  poles  along  the  front  have  observed  no  deposit 
in  the  vicinity.  The  Coast  Survey  chart,  made  in  1862,  shows  no  ma- 
terial change  of  depth  in  twenty-four  years.  If  Rozier's  Creek,  which 
is  above,  and  Mattox  Creek,  which  is  below,  contribute  anything  to  the 
river,  a  small  quantity  is  deposited  in  front  of  Colonial  Beach.  It  seems 
probable  that,  if  any  sediment  is  held  in  suspension  or  is  rolled  along 
the  bottom,  it  will  obey  the  major  force,  and  be  brought  upon  the  beach 
by  the  east  and  east-southeast  winds. 

The  currents  of  ebb  and  flood  tide  seem  to  exhibit  little  power  of 
transporting  material.  The  chart  prepared  under  my  direction,  when 
compared  with  that  of  the  Coast  Survey  made  in  1862,  confirms  the 
above  conclusions. 

These  conclusions  can  now  be  applied  in  order  to  determine  the  best 
direction  for  the  proposed  cut  to  the  wharf.  The  following  references 
will  be  understood  by  an  inspection  of  the  accompanying  chart: 

1.  A  cut  upon  the  line  A  B  will  not  be  exposed  to  the  northwest 
winds,  but  will  be  open  to  the  vi^^^s  fi'ou^  the  east  and  east-southeast, 
one  of  which  has  a  sweep  of  25  miles.  Vessels  will,  therefore,  be  greatly 
hindered  in  leaving  and  appi'oaching  upon  this  line. 

2.  A  cut  upon  the  line  B  C  will  l^  exposed  to  the  northwest  winds, 
which  are  partially  broken.  Vessels  will  not  be  so  greatly  hindered  as 
they  will  be  in  approaching  by  the  line  A  B. 

3.  A  cut  by  the  line  B  D  is  nearly  as  favorable  as  that  by  the  line  B 
G,  bat  lumps  will  be  encountered  before  reaching  deep  water. 

Finally,  it  may  be  said  that  approaching  and  leaving  the  end  of  cat 
B  C  vessels  can  take  the  usual  magnetic  course  from  Cedar  Point  above 
and  Cobb's  Point  Light  below. 

I  therefore  think  the  line  B  C  would  be  the  best  direction  for  the  pro- 
posed cat. 

This  line  is  adopted  in  my  report  of  January  30,  1885. 
Very  respectfully,  your  obedient  servant, 

S.  T.  Abbrt^ 
United  States  Civil  ^Engineer. 
Brig.  Gen.  John  Newton, 

Ohief  of  Engineers^  U.  8.  A. 


APPENDIX  L. 


QCPBOYQCENT  OF  THE  HARBOR  AT  NORFOLK,  VIRGINIA ;  APPROACH  TO 
KORFOLK  HARBOR,  VIRGINIA;  CURRITUCK  SOUND,  COANJOK  AND 
H)ESTON  BATS,  AND  NORTH  RIVER  BAR,  NORTH  CAROLINA— IMPROVE- 
Um  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINA 


UPOBTOF  CAPTAIN  F.  A.  BINMJN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
QBARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885,  WITH  OTHER 
mUMSNTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


l  HiAor  at  Norfolk,  Virginin. 

^  imoKh  to  Norfolk  Harbor  and  the 

Otoited  SUtes  (Norfolk)  Navy-Yard, 

between  Lambert's  Point  and  Fort 

Swfolk,  Virginia. 
*  Appooiattox  River,  Virginia. 
J-  Sortowiy  River,  Virginia. 
^  MKhratrr  River,  Virginia. 
J-  mer'i  Hope  River,  Virinnia. 
••  awth  Landing   River,   Virginia  and. 

North  Carolina. 


8.  Edent^n  Bay,  North  Carolina. 

9.  Corritnck  Sonnd,  Coanjok  Bay,  and 

North  River  Bar,  North  Carolina. 

10.  Meherrin  River,  North  Carolina. 

11.  Pamplico  and  Tar  rivers,  North  Car- 

olina. 

12.  Yadkin  River,  North  Carolina. 

13.  Sfenppernong  River,  North  Carolina. 

14.  Removing  sunken  vessels  or  craft  ob- 

stmcting  or  endangering    naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


^P^Biman's  River  above  Hartford 
[Hertford],  North  Carolina.      • 

J^  Oneo  RiTfiT,  North  Carolina. 

^^•'SBotHik  River,  North  Carolina, 
More  mmith  of  canal. 


18.  Cashie  River,  fVoni  its  month  to  tha 
town  of  Windsor,  in  Bertie  Coonty, 
North  CarpliBa. 


United  States  Engineer  Office, 

Norfolk,  ra.y  July  25,  1885. 

(}£N£RAL:  I  have  the  honor  to  transmit  herewith  my  annual  report 
JPOD  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
^1  year  ending  June  30,  1885. 

Very  respectfully,  your  obedient  servant, 

P.  A.  HiNMAN, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 

(Throagfa  Lieut.  Col.  W.  P.  Craighill,  Corps  of  Engineers.) 
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Lrl. 

IMPROVEMENT  OF  HARBOR  AT  NORFOLK,  VIRGINIA. 

The  act  of  July  6, 1884,  appropriated  $25,000  for  this  work.  A  project 
for  the  expeiulitare  thereof  was  submitted  to  the  Chief  of  Engineers  and 
duly  approved. 

In  accordance  therewith  proposals  were  invited  for  dredging,  and  on 
November  3, 1884,  a  contract  was  entered  into  with  the  National  Dredg- 
ing Company,  the  lowest  bidder,  to  do  the  work  at  17^  cents  per  cubic 
yard  measured  in  place. 

Work  was  to  have  been  commenced  under  the  contract  on  or  before 
December  1,  1884,  and  finished  by  June  1,  1885.  The  company  began 
work  November  29,  1884,  and  completed  it  January  15,  1885,  removing 
88,538  cubic  yards  of  material  from  the  Eastern  Branch  and  27,861  from 
the  Southern  Branch,  or  a  total  of  116,399  cubic  yards. 

The  work  in  the  Eastern  Branch  was  through  the  bar  at  the  mouth, 
And  resulted  in  a  channel  at  least  22  feet  deep  and  at  least  200  feet 
wide  at  mean  low  water  from  the  ISorfolk  and  Western  Railroad  Bridge 
down  to  the  mouth.  That  done  in  the  Southern  Branch  widened  the 
channel  on  either  side,  making  it  at  least  25  feet  deep,  and  at  least  200 
feet  wide  at  same  stage,  from  the  navy-yard  to  the  mouth,  with  the  ex- 
ception noted  below. 

A  survey  was  made  in  March  and  April  of  the  harbor  from  Fort  Nor- 
folk to  the  United  States  navy-yard  on  the  Southern  Branch,  and  to 
Campostelia  Bridge  over  the  Eastern  Branch,  and  a  map  of  same  drawn 
on  a  scale  of  ^eW*  '^he  adopted  Port  Warden  Lines  aggregate  46,416 
feet  in  length. 

The  25-foot  channel  has  narrowed  a  little ;  at  the  mouth  of  the  South- 
ern Branch  it  has  shoaled  to  24  feet  for  a  distance  of  700  feet.  An  in- 
spection of  the  accompanying  map  of  the  Eastern  Branch,  in  connection 
with  the  communications  referred  to  herein,  will  best  describe  its  con- 
dition and  wants. 

The  superintendent  of  the  Norfolk  and  Western  Bailroad  has  inti- 
mated (July  16)  that  the  company  will  remove  the  stone  abutment  to 
the  county  bridge. 

The  portion  of  the  approach  to  the  harbor  between  Lambert's  Point 
and  Fort  Norfolk  is  not  included  herein,  as  it  is  now  a  work  by  itself. 

The  following  allotments  have  been  made  from  appropriations  for  the 
work  specified  below  for  building  a  suitable  steam  tender  to  replace  one 
that  has  been  chartered  for  a  number  of  years  past  for  use  on  said 
works : 

Approach  to  Norfolk  Harbor,  Virginia $3, 000 

Harbor  at  Norfolk  and  its  approaches,  Virginia 2,000 

Carrituck  Sound,  Coanjok  Bay,  and  North  River  Bar,  North  Carolina 1,500 

tf orth  Landing  River,  Virginia  and  North  Carolina 1, 500 

Plans  and  specifications  have  been  prepared  for  this  tender,  which 
will  be  built  in  due  time. 

I  append  hereto  copies  of  my  reports  to  the  Chief  of  Engineers  as 
follows: 

(1)  Report  dated  September  1,  1884,  relative  to  building  a  dike  in  this  harbor. 

•  •  •  •  •  •  • 

(4)  Report  of  July  9,  1885,  relative  to  the  general  improvement  of  this  harbor  and 
ite  approaches,  with  estimates  therefor. 

From  a  business  point  of  view  Norfolk  may  be  said  to  be  an  impor- 
tant port  of  North  Carolina  as  well  as  of  Virginia,  as  a  large  portion,  if 
jiot  the  larger  portion,  of  the  trade  of  the  former  seeks  it. 
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The  commerce  of  Norfolk  and  vicinity  has  grown  largely  during  the 
St  year.  A  new  short  line  to  New  York  was  completed,  called  the 
iw  York,  Philadelphia  and  Norfolk  Railroad,  thus  making  five  com- 
ircial  railroads  centering  here,  besides  the  two  railroads  to  the  sum- 
)r  resorts  at  Ocean  View  and  Virginia  Beach. 

The  new  coaling  station  at  Lambert's  Point  is  bound  to  take  high  rank 
long  those  of  the  world,  and  attention  is  invited  to  the  coal  statistics 
pended  hereto. 

Lines  of  steamers  run  regularly  from  Norfolk  to  Richmond,  Baltimore, 
liladelphia,  New  York,  Providence,  Boston,  and  various  ports  of 
)rth  Carolina.  It  w^ould  be  difficult  to  obtain  the  statistics  relative 
the  enormous  coastwise  trnde  in  truck,  oysters,  peanuts,  &c.  The 
itistics  relative  to  exports,  imports,  &c.,  obtained  from  the  collector 
the  ])ort,  as  well  as  those  pertaining  to  cotton,  are  appended  hereto. 

i^orfolk  is  a  port  of  entry. 

Money  statement 

y  1,  1884,  amount  available $3,152  14 

ouut  appropriated  by  act  approved  July  5,  1884 25, 000  00 

28,152  14 
y  1,  18^,  amount  expended  dnrirg  fiscal  y^ar,  exclusive  of 

otstandiuK  liabilities  July  1,  1884 $26,148  23 

y  1,  1885,  outstanding  liabilities 2  97 

26, 151  20 

y  1, 1885,  amount  available 2,000  94 

imount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  507, 744  56 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
barbor  acts  of  1866  and  1867. 


met  of  propoBals  received  far  furnishing  and  delivering  a  Bteam-launchf  opened  hy  Capt, 
F.  A.  JETtfiman,  Corpe  of  Engineers,  at  Norfolk,  Va.y  September  22,  1884. 


(Kamea  and  addresaea  of  bidden. 


raid  E.  Roborta,  Bed  Bank,  N.  J  . . 

tiam  R.  Osborn.  PeekskilL  N.  Y  .. . 

Greacen,  Perth  Amboy,  M.J 

»a«  Manning,  63  Beaver  atreet, 
>Dt  for  Jacob  Lorillard,  owner  of 
itnre,  65  Sooth  atreet,  ITew  York, 
Y. 


|el  Holmea,  New  York,  K.  Y 

£.  Woodall  A.  Co.,  Baltimore, 


Date  of  delivery. 


On  or  before  Ootober  10, 1884 . 


I' 


rejected,  no  steam-launch  being  suitable. 


Name  of  boat 


Zlnsara. 
Zeph^ . 
Heaaie . . 
Venture 


rAIberta,M 

Bartholdi 

Edwin  A.  Hayea 
.F.E.  Pinto , 


Price. 


$5,300 
5,900 
8,650 
6,500 


10,500 
4,460 
4.750 
3,500 
8,000 


I 
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Abstract  of  proposata  received  for  dredging  in  Norfolk  ffarhor^  Va.,  opened  hy  Capt.  F.  A. 
Hinman^  Corps  of  Engineers^  at  Norfolk,  Fa.,  October  2Ay  I8S4. 


No. 

Names  and  addresses  of 
bidders. 

Number  and  kind 
of  machines  to 
be  used . 

Capacity. 

Proposed  time  fnr  com- 
mencement and  cum- 
pletion  of  work. 

Price 

per 

en  bio 

yard. 

1 

National  Dredging  Company, 
WUmington,Del. 

H.  E.  Culpepper,  Portemouth, 
Va. 

Morris   &>  Cumin  gs   ]>redg- 
ing  Company,  New  York, 
N.Y. 

James  Caler  6t  Son,  Norfolk, 
Va. 

Atlantic  Dredging  Company, 
Brooklyn,  N.  Y. 

American  Dredging  Compa- 
ny, Philadelphia,  Pa. 

George  C.  Fobes  &  Co.,  Bal- 
timore, Md. 

New  York  Steam  Dredging 
Company,  New  York,  N.  Y. 

P.  SanfordBoBS,  Jersey  City, 
N.J. 

Requisite     appli- 
ances. 

One  or  more  of  Os- 
good's    patent 
dredges. 

One  or  more  dredg- 
ing machines. 

One  or  more  dip- 
per dredges. 

To  complete  the  work 
on  or  before  April 
15.  1885. 

Begin  work  on  or  be- 
fore December  J, 
1884,  and  complete 
same  on  or  before 
June  1,  1885. 

CenU. 

171 

191 
20 

2 
8 

400  cubic  yards 
per  day  each. 

About  1.000 
cubic  yards 
per  day. 

300  cubic  yards 
per  day. 

4 

Begin  work  on  or  be- 
fore March  1,1885, 
and  complete  same 
on  or  before  October 
10, 1885. 

18 
21 

6 

AU  necessary  ap- 
pliances. 

One  or  more  grap- 
ple dredges. 

One      clam  •  shell 
dredge,  or  two 
if  necessary. 

One  large    dam* 
shell  dredge. 

Begin  work  on  or  be- 
fore January  1, 1885, 
and  complete  same 
on  or  before  June  30, 
1885. 

Begin  work  between 
December  1  and  25. 
1884,  and  complete 
same  on  or  before 
June  1,  1885. 

Begin  work  on  or  be- 
fore December  15, 
1884,  and  Croniplete 
same  on  or  beforo 
June  30. 1885. 

Begin  work  on  or  be- 
fore December  1, 1884, 
and  complete  same 
on  or  before  June  1, 
1885. 

7 

2D 

171 

8 
0 

Contract  with  Nationftl  Dredging  Company. 

Commercial  statistics  for  port  of  Norfolk  from  July  1,  1884,  to  June  30,  1885. 


• 

IMrection. 

Vessels  cleared. 

Vessels  entered. 

Nnmber^ 

Tonnage. 

Number. 

Tonnage. 

Foreign.  ..................................>.............. 

127 
1,450 

102, 821 
1, 275, 477 

66 
1,330 

70. 711 

Coastwise 

1,  078, 484 

Total 

1,577 

1, 378, 298 

1,896 

• 

1, 149. 195 

IMPORTS  AND  EXPORTS. 


Imports. 


Gnano 

Salt 

Goal 

Potatoes... 
Cotton-ties 

Kainit 

Goat-skins. 
Snndries... 


Total 


Value. 


$84,560  12 
28, 652  45 
680  00 
1, 030  00 
6, 788  77 
8,  022  60 
2,  265  00 
1,  367  39 


128, 372  33 


Exports. 


295.817  bales  cotton 

4,666,870  staves 

Coal 

Shingles 

Hogsheads  tobacco 

Manganese 

Bark 

Lumber  and  logs  . . 

Corn 

Sundries 


Total 


Value. 


$14,278,835 
258.328 
^626 
11,509 
53.675 
28,  S^ 
10,292 
109,934 
11,850 
11, 412 


14,797,946 


Jno.  Vermillion, 
Marine  Clerk,  United  States  Customs  Office,  Norfolk,  Va, 
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LETTKR  OF   TItB  NORFOLK  AND  PORTSMOUTH  COTTON  EXCHANGB. 

Norfolk  and  Portsmouth  Cotton  Exchanob, 

Norfolk,  Va.,  July  14, 1885. 

Dkar  Sir:  1  take  pleasure  in  submitting  herewith  statement  of  the  receipts  and 
ahipments  of  cotton  at  this  port  for  the  twelve  months  ending  Jane  30,  1885 : 

receipts. 

Bales. 
Received  at  Norfolk  twelve  months  ending  June  30,  1885 557, 397 

SHIPMENTS. 

Direct  to  Great  Britain - 277,667 

Direct  to  France - 6,375 

Direct  to  Continent 11,775 

Total  direct  foreign  shipments 295, 817 

Total  coastwise  ports....' 257,325 

Total  twelve  months 553,142 

I  remain,  dear  sir,  yours,  very  truly, 

Norman  Bell, 
Superintendent  and  Secretary^ 
Capt.  F.  A.  HiNMAN, 

Corpe  o/EnffineerBf  U.  8,  A. 


8HIPMSNTOF  POCAHONTAS  SEMX-BITUMIKOUS  COAL  FROM  JULY  1, 1884,  TO  JUNE  30, 1885 

Tons. 

September,  1884 1,57^ 

October,  1884 7,615 

November,  1884 * 4,000^ 

December,  1884 6,042 

January,  1885 6,489* 

February,  1885 7,639" 

March,  1885 24,484 

April,  18H5 31,251 

May,18H5 28,951 

June,  1885 28,590 

Total 146,633 

Norfolk^  Ya.,  June  30, 1885. 

William  Lamb  &  Co., 
Agents  of  Caetner  f  Co,,  Limited, 
Capt.  F.  A.  HiNMAN, 

Carpe  ofSngineere,  U,  8,  A, 


LETTERS  OF  CAPTAIN  F.  A.  HINMAN,  COBPS  OF  ENOINEEBS. 

1. 


United  States  Engineeb  Office, 

Norfolk^  Va.j  September  1, 1884. 

General  :  In  accordance  with  your  instructions  of  the  12th  ultimo, 
on  my  project  and  my  supplementary  project  of  July  21  and  30,  respect- 
ively, for  the  expenditure  of  the  sum  of  $25,000,  appropriated  by  the 
act  of  July  5,  1884,  for  improving  harbor  at  Norfolk,  Va.,  and  its  ap- 
proaches, I  have  the  honor  to  submit  the  following: 

As  directed,  I  have  compared  the  charts  showing  the  condition  of  the 
harbor  before  and  after  improvement  to  see  how  far  the  results  obtained 
by  dredging  have  been  maintained. 
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The  accompanying  map*  of  the  latent  general  survey  (1882),  to  which 
reference  is  made  herein,  shows  the  areas  dredged  from  time  to  time, 
the  dates  when  dredged,  and  also  the  surveys  made  to  date  of  portions 
of  the  locality  under  consideration.  Each  area  will  now  be  described 
in  detail. 

The  bar  at  the  mouth  of  the  Eastern  Branch  was  dredged  to  a  depth 
of  22  feet  at  mean  low  water  from  1877  to  1879,  inclusive.  Berkley  Flats 
forms  one  side  of  the  Eastern  Branch  at  this  point.  It  will  be  observed 
that  considerable  shoaling  has  occurred  since  the  dredging. 

In  the  Southern  Branch  dredging  to  a  depth  of  25  feet  at  mean  low 
water  was  done  from  1879  to  1883,  inclusive,  some  of  it  being  desultory, 
pecessitated  by  the  presence  of  lumps  which  were  found  to  be  due  to 
sunken  logs,  of  which  a  large  number  have  been  removed.  On  the  west 
side  of  Berkley  Flats,  and  also  on  both  sides  of  the  river  near  the  mouth, 
the  dredging  was  done  regularly,  and  comparison  shows  it  to  be  quite 
permanent. 

Portsmouth  Flats,  a  short  distance  below  the  mouth  of  the  Southern 
Branch,  was  dredged  in  1880  to  a  depth  of  22  feet  at  mean  low  water,  and 
comparison  shows  that  there  has  been  but  little,  if  any,  filling  since  the 
work  was  done. 

A  little  dredging  was  done  in  1879  in  the  vicinity  of  Town  Point,  at  the 
time  the  wharves  were  drawn  in  as  recommended  by  the  United  States 
Advisory  Board,  but  as  it  was  small  in  extent  and  consisted  principally 
in  tearing  up  the  old  wharves  by  a  powerful  grapple-machine,  it  was 
not  located  on  the  map.  At  the  same  time  dredging  was  done  in  this 
vicinity  by  the  wharf  owners  (who  should  see  to  this  in  future,  if  neces- 
sary) to  a  depth  of  25  feet  and  over  at  mean  low  water. 

Dredging  was  done  from  1881  to  1883,  inclusive,  from  the  county 
bridge,  formerly  over  the  Eastern  Branch,  nearly  up  to  the  bridge  of  the 
IN'orfolk  and  Western  Railroad  Company,  to  a  depth  of  25  feet  at  mean 
low  water;  as  only  a  short  time  has  elapsed  since  this  was  completed 
and  an  examination  made,  there  are  no  means  of  comparison  to  deter- 
mine whether  or  not  the  dredged  area  has  deteriorated.  The  same  may 
be  said  of  the  dredging  in  the  harbor  immediately  below  Town  Point, 
done  in  1883,  to  a  depth  of  25  feet  at  mean  low  water.  At  this  latter 
locality  two  wrecks,  one  a  vessel  of  considerable  size,  were  removed. 

From  the  foregoing  it  appears,  so  far  as  comparison  can  be  made,  that 
with  the  exception  of  the  bar  at  the  mouth  of  Eastern  Branch  the  dredged 
areas  have  deteriorated  but  slightly,  if  at  all. 

In  regard  to  the  bar  at  the  mouth  of  Eastern  Branch,  the  deterioration 
is  very  marked.  In  reference  to  it  I  quote  as  follows,  from  reports 
specified  below : 

[Report  of  Capt.  C.  B.  Phillips,  Corps  of  Engineers.    Report  of  Chief  of  Engineers, 

1872,  page  722.  ] 

*  •  •  We  find  slight  and  rather  pecnliar  changes  in  the  bed  of  the  harbor  be- 
tween the  county  bridge  across  the  Eastern  Branch  and  the  confluence  of  the  two 
branches.  We  find  a  slight  tendency  of  the  channel  to  deepen  immediately  and  for 
some  little  distance  below  the  bridge. 

Further  dow^n  (some  800  yards  below  the  bridge)  shoaler  water,  which,  so  far  as  is 
known  has  always  existed,  is  encountered,  and  continues  until  the  influence  of  the 
Southern  Branch  is  felt.  The  depth  of  the  shoaler  water  referred  to  has  changed  but 
little  since  the  soundings  were  taken  by  the  Coast  Survey.  It  appears  to  have  filled 
in  very  slightly.  Its  worst  feature  seems  to  be  that  the  shoal  is  slowly  extending 
along  to  the  wharves  immediately  below  the  ferry.  I  attribute  these  changes  to  the 
existence  of  the  county  bridge  across  the  Eastern  Branch.    The  stream  is  considerably 

*  Omitted. 
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coutracte<l  at  this  point  by  a  long  causeway,  which  constitutes  the  southern  extremity 
of  the  bridge. 

This  accounts,  in  my  fipiiiion,  for  the  slight  deepening  immediately  below  the 
bridge,  and  alsc»  for  the  sli;;hr>  additional  shoaling  below,  the  removed  material  being 
deposited  a>*  soon  as  the  wider  j>ortion  of  the  stream  is  reache<l. 

It  will  be  perceived  th&t  a  considerable  deepening  has  taken  place  immediately  at  the 
conflaeuce  of  the  two  branches.  This  would  seem  to  be  but  the  mere  result  of  the 
cbauges  just  referred  to,  the  gradual  extensio^of  the  shoaler  water  near  the  ferry 
seeniiug  to  contract  the  width  of  the  Southeru  Brauch  channel,  aud  causing  it  to 
make  dee|)er  water. 

From  this  point  on  towards  the  entrance  of  the  harbor,  and  also  in  following  up 
the  course  of  the  Southern  Branch,  the  water  in  the  channel  seems  to  have  pretty 
gen<^rally  maintained  its  original  depth.     •     •     • 

[Report  dated  February  15,  1875,  of  Mr.  S.  T.  Abert,  United  States  Civil  Engineer. 
Report  Chief  of  Engineers,  1875,  Part  II,  pages  146,  147.] 

THE  BAR. 

The  Elizabeth  River  is  formed  by  two  branches,  known  as  the  Southern  and  the  East- 
ern Branch.  The  first,  on  account  of  the  greater  length  and  volume  of  its  w^ater, 
generally  takes  the  name  of  the  river.  The  bar  is  formed  at  the  month  of  the  Eastern 
Brauch,  extending  from  a  point  opposite  the  ferry  at  the  foot  of  Market  Street  Square 
to  750  feet  above  and  150  feet  below,  measured  on  the  axis  of  its  channel;  or,  if  meas- 
ured 150  feet  from  the  wharves,  and  parallel  with  them,  it  extends  900  feet  above  the 
ferry  and  1,200  below,  manifesting  a  decided  tendency  to  shoal  along  the  wharves. 
It  may  be  regarded  as  being  formed  by  two  combinations  of  forces,  one  combination 
causing  the  shoaling  along  the  front  of  the  wharves,  the  other  giving  rise  to  the  bar 
which  lies  farther  out  in  tne  channel.  The  shoaling  I  regard  as  due  to  the  deflection 
of  the  ebb  at  the  upper  part  of  the  wharves,  more  particularly  by  the  Old  Dominion, 
Cromwell,  Graves,  and  the  railroad  wharves,  aud  bj'  the  retardation  of  the  current 
along  the  entire  wharf-front.  The  bar,  which  occupies  the  main  channel,  is  partly 
due  to  the  county  bridge,  800  yards  above,  and  in  a  large  degree  to  the  angle  of  con- 
flaeuce of  the  Southeru  Branch.  The  two  branches  of  the  river  meet  at  an  olttuse 
angle,  giving  rise  to  oppoi»iug  currents  at  ebb  tide,  the  greatest  of  which  holds  its 
way,  while  the  lesser  branch  is  retarded,  causing  a  deposit  of  the  material  heli^  in 
sa9pen.siim  or  rolled  along  the  bottom. 

The  Southern  Branch  has  greater  length,  larger  tributaries,  and  consequently 
greater  tidal  capacity.  Just  above  the  poiut  of  confluence  it  is  contracted  to  noarly 
one-half  the  average  width  of  the  Eastern  Branch.  These  conditions  increase  the 
predominance  of  the  river,  and  confine  the  bar  to  its  present  position  within  the 
mouth  of  the  Eastern  Branch.  The  flood  seems  to  exert  some  influence,  but  the  ex- 
act natnre  of  it  cannot  be  determined  without  careful  measurement  of  sub-surface 
velocities.  As  has  been  stated,  the  two  branches  meet  w^ith  opposing  currents.  The 
conflneucd  should  be  at  an  acute  angle,  aud  the  work  to  eft'ect  this  result  must  in- 
volve considerable  expense.  To  accomplish  this  change  it  would  be  necessary  to  rec- 
tify the  wharf- front  of  the  city  of  Portsmouth,  commencing  at  the  southern  poiut  and 
extending  1,200  feet  above,  pushing  the  entire  front  back  until  at  the  southern  point 
it  will  be  about  300  feet  in  the  rear  of  its  present  position.  The  line  should  then  be 
continued  by  dredging  from  the  point  of  the  wharf  to  the  25-foot  curve  of  depth, 
taming  on  a  gentle  curvature  to  the  left  hand.  Between  this  line  and  the  channel 
the  material  shonld  be  dredged  to  a  depth  of  20  feet. 

These  operations  involve  an  interference  with  riparian  rights  and  require  a  large 
amount  of  dredging.  I  regard  them,  however,  as  essential  parts  of  any  plan  for  the 
correction  of  the  forces  which  co-operate  to  form  the  bar.  As  it  is  probable  that  the 
depth  required  may  he  obtained  by  operations  conducted  within  the  Eastern  Brauch, 
the  complex  qn**stions  involved  in  making  any  change  in  the  mouth  of  the  Southern 
Branch  may  for  the  present  be  left  out  of  consideration.  This  omission  may  not  con- 
duce to  the  permanence  which  might  otherwise  be  obtained,  but  it  is  possible  to  at- 
tain by  other  means  a  depth  which  may  endure  snfiiciently  long  to  add  enormously 
to  the  commercial  facilities  of  the  harbor. 

The  county  bridge  over  the  Eastern  Branch  has  the  effect  of  increasing  the  velocity 
of  the  current,  which  takes  up  its  load  at  the  bridge  and  deposits  it  as  the  stream  ex- 
pands on  the  bar  below.  For  the  same  renson  any  material  in  suspension  is  deposited 
on  the  bar. 

This  bridge  is  owned  by  private  i)artioH,  who,  I  have  been  informed,  are  willing  to 
■ell  it,  autl  the  city  authoritifs  havn taken  the  preliminary  steps  for  its  i»urcha8e  and 
removal.  In  onler  t4»  benefit  the  harbor  to  the  fullest  extent  the  causeway  should  be 
removed  at  the  Kjinie  tinw;  as  the  bridgi*. 
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[Report  datedJaniiary  27,  1877,  of  the^  United  States  Advisory  Board  to  the  Harbor 

Couimiwsionei-s  of  Norfolk  and  Portbniouth,  Va.] 

•  *  *  Within  the  location  of  onr  Port  Warden  Line,  between  H  and  K,  the  general 
characteristic's  areslugt^i.shnossof  the  currents  and  a  dispositiiin  to  shoal  up.  For  a 
considerable  distance  wo  have  1  to  3  feet  less  water  along  this  frontage  than  there 
was  twenty  years  ago. 

From  K  to  L  our  line  crosses  several  wharves  which  project  unduly  into  the  stream. 
The  necessity  for  carrying  our  line  thus  within  existing  structures  apjieared  absolute 
when  we  inspected  Mr.  Weir's  current  observations  iu  this  neighborhood.  There  is 
a  natural  disposition  of  the  ebb  curnnit  to  press  upon  the  frontage,  and  this  disposi- 
tion cannot  be  clianged  by  any  prsu-tieable  means.  The  best  that  we  could  do  was 
to  provide  for  the  removal  of  all  salients  from  tlie  general  line  of  frontage,  so  that  the 
current  may  sweep  ])ast  without  meeting  resistances  which  consume  its  ?^i«  rira  or 
turn  it  oft' into  too  sharp  eonllict  beyond  witli  tlie  outllow  of  the  Southern  Braucli. 
It  is  in  this  neiiihborhood  that  the  current  from  the  Eastern  Branch  issues  from  the 
natural  confinement  of  its  banks  and  begins  to  lose  velocity  and  depth.     »     *     • 

Since  tlie  foregoing  was  written,  the  county  bridge  referred  to  has 
been  purchased  by  the  Norfolk  and  Western  Railroad  Company  and 
removed  in  1881,  but  the  Southern  abutment  still  exists. 

Attention  is  invited  to  the  Port  Warden  Lines  recommended  for  Berk- 
ley Flats,  indicated  on  the  mai),  and  in  this  connection  I  quote  Irom  the 
report  of  tbe  United  States  Advisory  Board,  dated  February  21,  1877: 

•  *  *  The  point  P  has  been  located  at  the  outer  end  of  the  southern  abntment 
ot  the  Toll  Bridge,  as  a  convenient  starting  point.  This  abutment  projecting  far  out 
into  the  river  would  not  have  been  api)roved  as  a  new  project,  but  may  he  tolerated 
as  an  old  one. 

Our  principal  anxiety  in  the  adjustment  of  the  Berkley  line  has  been  experienced 
in  the  location  of  a  point  near  the  bifurcation  of  the  flood-current  between  the  East- 
ern and  Southern  branches.  The  point  r  is  physically  the  best  that  can  be  assigned, 
but  it  lies  far  out  from  the  land,  and  faUs  iu  a  favorite  anchorage-ground  for  small 
vessels.  It  is  also  objectional)le  for  the  reason  that  unless  the  frontage  could  be  car- 
ried out  to  the  lines  on  eith«?r  side  simultaneously  (which  is  impracticable),  eddies 
would  be  created  which  would  change  tl»o  coutignration  of  the  shoal  to  the  injury  of 
the  channels.  We  have  dticided,  therefore,  to  recommend  that  the  lines  Q  to  r  and  r 
to  S  should  be  adopted  as  the  uUimatt*  limit  of  uniform  structures,  but  that  the  in- 
terior lines  Q  to  R  and  R  to  S  should  be  provisionally  established.  Within  these 
provisional  lines  irregular  structures  would  be  harmless,  there  being  only  sluggish 
movements  over  the  larger  part  of  this  space. 

The  charrol  tbrougli  tbe  bar  at  the  mouth  of  the  Western  Branch 
was  dredged  to  a  depth  of  25  feet  at  mean  low  water  from  1878  to  1880, 
inclusive.  Its  location  is  shown  on  tbe  map.*  This  portion  is  now 
being  examined,  in  compliance  with  your  indorsement  of  the  12th  ultimo, 
on  my  project  of  July  21, 1884,  for  tbe  expenditure  of  the  sum  of  $50,000, 
appropriated  by  the  act  of  July  5,  1884,  for  improving  approach  to 
Norfolk  Harbor  and  the  United  States  (Norfolk)  navj'-yard.  A  Board 
has  been  ordered  to  report  on  it. 

The  cut  through  SewelPs  Point  Bar  was  only  completed  quite  recently. 

In  view  of  the  foregoing,  it  is  thought  that  the  shoaling  at  the  month 
of  Eastern  Branch  is  very  largely  due  to  natural  causes  that  will  always 
exist,  aided  heretofore  by  the  county  bridge,  a  part  of  which  has  been 
removed, as  stated,  leaving  the  southern  abutment,  which  should  also  he 
removed.  There  are  no  means  of  ascertaining  the  amount  of  deteriora- 
tion due  specifically  to  this  bridge.  It  is  quite  impracticable  now  to  dis- 
charge the  Eastern  Branch  into  the.  Southern  Branch  at  a  proper  acute 
angle  to  prevent  the  formation  of  a  bar.  Dikes  for  this  purpose  would 
probably  not  be  permitted  under  any  circumstances,  as  they  would  ob- 
stru(;t  tlie  hriibor  greatly,  especially  the  ferry.  Periodical  dredging  to 
a  small  extent  will  therefore  l»e  necessary.  This  will  most  likely  be  less- 

•Omittid. 


APPENDIX   L REPORT    OP    CAPTAIN   HINMAN.  1015 

eneil  as  the  flats  are  dredged  and  the  Berkley  shore  protected  by 
wharves.  It  is  possible  considerable  of  the  material  forming  the  bar  at 
the  mouth  of  Eastern  Branch  has  washed  down  from  Berkley  Flats,  and 
it  is  more  than  probable  that  stirring  up  the  bed  of  the  river  above  by 
dredging  has  caused  a  more  rapid  formation  of  the  bar  by  the  deposit 
of  material  thereon  so  stirred  up  than  would  have  been  produced  other- 
wise. 

In  conclusion,  n<»  dikes  or  jetties  are  required,  and  dredging  alone  is 
recommended  as  provided  for  in  the  said  i>rojectof  July  30  last,  for  im- 
proving harbor  at  Norfolk,  Va.,  and  its  approaches. 
Very  res[)ectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 
Captain  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 

(Through  Lieut.  Col.  W.  P.  Craighill,  Corps  of  Engineers.) 


2. 

United  States  Engineer  Office, 

Norfolk,  Va.,  July  9,  1885. 

General  :  In  accordance  with  your  indorsement  of  September  13 
last  on  my  project  of  July  21,  July  30,  and  September  1  last,  relative  to 
the  expenditure  of  the  amount  appropriated  by  the  act  of  July  5,  1884, 
for  imi>roving  harbor  at  Norfolk,  and  its  approaches,  Va.,  I  have  the 
honor  to  submit  the  following  "  plan,  without  regard  to  cost  for  the  rec- 
tification of  the  Eastern  and  Southern  branches,  such  as  would  cure 
present  evils,  with  a  view  to  comparison  of  that  method  of  treatment, 
considering  its  cost,  its  advantages  and  disadvantages,  with  the  method 
of  dre<lging  annually,  or  as  often  as  may  be  necessary,''  in  said  harbor 
and  a])proaches,  and  incidentally,  in  connection  therewith,  a  project  for 
the  general  improvement  of  the  harbor  and  its  approaches. 

.  I  respectfully  transmit  heiewith  (1)  tracing*  of  map  of  my  recent  sur- 
vey of  said  harbor;  (2)  tracing*  of  map  of  my  survey  of  last  year  of 
dredged  channel  through  Sewell^s  Point  Bar;  (3)  Coast  Survey  map* 
of  Sewell's  Point  and  vicinity ;  (4)  three  tracings*  of  maps  of  a  portion 
of  said  harbor  relative  to  tidal  currents,  prepared  in  187G  by  the  Coast 
Survey  for  the  Board  of  Harbor  Commissioners  of  Norfolk  and  Ports- 
mouth, Va.;  and  (5)  copy  of  report*  of  the  United  States  Advisory 
Board  relative  to  the  latter. 

It  is  thought  that  the  Port  Warden  Lines  are  all  well  located,  for  the 
reasons  given  by  the  Advisory  Board,  with  the  exception  of  those  in  the 
vicinity  of  the  railroad  bridge  over  the  Eastern  Branch.  I  have  shown 
in  broken  red  lines  on  the  accompanying  map  the  changes  I  would  make 
in  them,  thereby  cutting  oft*  120  feet  of  the  solid  stone  abutment  of  the 
old  county  bridge  (removed)  and  extending  the  said  railroad  bridge  140 
ieeX  to  obtain  greater  sectional  area  through  this  reach. 

I  have. heretofore  reported  fully  relative  to  removing  this  abutment, 
and  also  on  desired  modifications  of  the  Norfolk  and  Western  Railroad 
bridges  over  the  Eastern  and  Southern  brandies.  Of  course  the  wel- 
fare of  the  harl)or  demands  these,  so  that  the  tidal  flow  will  be  free  and 
the  titlal  reservoirs  above  allowed  to  fill  to  their  maximum  capacities, 
in  order  that  the  tidal  currents  may  perform  their  proper  functions  in 
maintaining  the  channels. 

It  is  understood,  from  a  recent  ojunion  of  the  honorable  the  Attorney- 

•  Omitted. 
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General,  that  tbe  foregoing  very  desirable  modifications  cannot  be  or- 
dered by  the  United  States  without  authority  from  Congress,  but  that 
other  parties  could  compel  the  owners  thereof  to  make  them. 

As  these  bridges  as  now  constructed  are  allowed  to  remain  so  by  per- 
mission of  said  Board  of  Harbor  Commissioners,  would  it  not  be  well  to 
abandon  the  Eastern  Branch  entirely  f  Of  course  the  balance  must  be 
adhered  to,  as  the  navy-yard  is  in  question. . 

There  is  no  reliable  data  to  show  the  rate  of  fill  in  the  Eastern  Branch, 
as  a  large  amount  of  dredging  has  been  done  in  it  at  various  times,  at 
different  places,  and  to  dilierent  depths ;  in  fact,  desultory  dredging  has 
been  done  there.  The  present  22  foot  channel  below  the  Old  Dominion 
Steamship  Company's  wharves  was  dredged  only  last  winter  to  a  width 
of  about  210  feet. 

Dredging  is  proposed  as  shown  on  the  accompanying  tra<;ing  and  as 
specified  in  the  following  table,  the  cost  being  put  at  22  cents  per  cubic 
yard  measured  in  place.  (It  is  here  remarked  that  the  channel  across 
SewelPs  Point  Bar  is  reported  to  have  been  dredged  to  a  depth  of  25 
feet  apd  a  width  of  200  feet  at  mean  low.  water  in  1882-'83.  The  accom- 
panying map*  shows  that  it  has  since  shoaled  very  peculiarly.) 


Location. 


Elisabeth  River: 

From  Fort  Norfolk  to  flos- 
piUl  Point  

From  Hospital  Point  to  it» 
head;  Portamoath  Bide. . . 
Southern  Branch : 

From  its  moath  to  upper 
eijd  of  navy-yard 

From  its  mouth  to  upper 
end  of  navy-yard ;  Berk- 
ley side 

Saetern  Branch : 

From  its  mouth  to  Norfolk 
and  Western  Kail  road 
Bridge 

From  its  month  to  Norfolk 
and  Western  Kailroad 
Bi  idge ;  Berkley  side 

From  bar  just  l)elow  to  Nor- 
folk and  Western  Rail- 
road Bridge 

From  Norfolk  and  Western 
Bailroad  Bridge  to  Com- 

post^dla  Bridge 

Elizabeth  River  from  Sewell's 
Point  Bar 


Total. 


f  "3 
H 


Oulne 
yards. 


Cubic 
yards. 
10, 175 


5T,350 


12,580 


348, 300 


504,073 


69, 930  1762, 548 


Coat. 


Ultimate 
channel. 


$2, 238  50 


54,626  00 


12. 617  00 


2, 767  60 


110,896  06 


Ouhte 

yards. 

427,  720 

197.580 


31, 000 


Cost. 


Total. 


Total 
cost. 


$94, 098  40 
43, 467  60 


6, 820  00 


381,060 


335,590 


183, 145  16  1, 372, 950 


83,833  20 


73. 829  80 


Oxtbie 

yards. 

437, 895 

197, 580 


248, 300 
31,000 

57,350 

381,060 

12,580 

335, 590 
504,073 


302,  049  00  2, 205, 428 


$96,  336  90 
43. 467  60 

54.626  00 

6,  820  00 

12,617  00 

83,833  20 

2, 767  60 

73.829  80 
110.886  06 


485, 194  16 


It  is  manifest  that  no  bulkhead  is  required  along  the  Portsmouth 
Flats,  as  the  channel  there  maintains  itself  very  well.  It  was  never 
dredged  below  22  feet  at  mean  low  water.  A  bulkhead  would  be  desir- 
able along  the  Port  Warden  Lines  bounding  Berklev  Flats  in  order  to 
reclaim  them  by  the  use  of  the  dredged  material,  and  at  the  same  time 
maintain  the  dredged  channel. 

The  following  sketch*  shows  plan  of  bulkhead  proposed. 

Totallength,  feet 3,000 

Average  depth  at  mean  low  water,  feet 10 

The  cost  of  the  foregoing  bulkhead  and  the  total  dredging  is  estimated  aa  follows : 

3,000  piles,  12  inches  sqnare  and  30  feet  long=l,  080, 000  feet,  IJ.  M.,  at  $25 
perM ^-27,000  00 

♦Omitted. 
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Creosoting  3,«X)0  pilrs,  ;U)  feet  long  =  90,000  cubic  feet,  at  25  cents $22,500  00 

Driving  3,(KK)  pi le«,  at  $1 3,000  00 

6,000  liut-ar  feet  of  binding  logs,  at  18  cents 1,080  00 

Waling  timbers,  72,000  feet  B.  M.,  at  |25  per  M 1,440  00 

Creosoting  waling  timbers,  6,000  cubic  feet,  at  25  cents  1, 500  00 

18,000  pounds  iron,  at  4^  cents 810  00 

600  ronnd  piles,  10  inches  diameter  at  middle,  24  feet  long  =  14,400  linear 

feet  at  15  cents                                                                                                 .  2  160  00 

600  tie-pieces,  3x12  iiiche's  by  18  feet  =  32,400/ b/m^^^^  ^486  00 

ToUl 59,976  00 

10  per  cent,  for  contingencies 5, 997  60 

Bulkhead  at  Berkley  Flats 65,973  60 

482,480cubic  yards  material,  at  13  cents 62,722  40 

1,722,948  cubic  yards  material,  at  22  cents 379,048  56 

Total  with  bulkhead  at  Berkley  Flats 507,744  56 

Total  without  bulkhead  at  Berkley  Flats  =  2,205,428  cubic  yards 

materia],  at  22  cent^ 4^i5, 194  16 

Difference 22,550  40 

It  is  not  tboaght  at  all  likely  that  the  bailding  of  this  balkhead  would 
be  perinitted  without  legal  difficulties,  as  it  is  understood  there  are 
many  couHicting  interests  involved. 

It  is  believed  that,  could  the  foregoing  be  executed,  the  channels 
would  maintain  themselves  very  largely  and  do  away  with  dredging  to 
a  great  extent — in  fact,  "present  evils"  would  be  generally  cured.  No 
good  comparison  of  this  plan  can  he  made  with  "  the  method  of  dredg- 
ing annually."  It  is  manifest,  however,  that  a  comparison  would  be  in 
favor  of  the  former,  it  beinjr  of  a  more  permanent  nature — in  fact,  as 
X>ermanent  as  circumstances  will  admit  of. 

The  following  table  shows  the  preseint  acreage  of  the  harbor : 

Over  25  feet  in  depth : 203 

Over  18  feet  in  depth 3:57.5 

Over  12  feet  in  depth ^ 409.7 

Over    6  feet  in  depth 483.8 

Under  6  feet  in  depth 444. 7 

Totol  number  of  acres  (483. 8-f 444. 7) 928.5 

The  point  '*r"  should  not  be  advanced,  for  the  reason  given  bj^  the 
Advisory  Board.    The  harbor  is  now  none  too  large  for  the  extensive 
and  rapidly-increasing  trade  seeking  it,  and  therefore  should  not  be 
cartailed  any  more  than  is  absolutely  necessary. 
Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 

Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 

(Throngh  Lieut.  Ool.  W.  P.  Craighill,  Corps  of  Engineers.) 


L  2. 

IMPROVEMENT  OF  APPROACH  TO  NORFOLK  HARBOR  AND  THE  UNITED 
STATES  (NORFOLK)  NAVY- YARD  BETWEEN  LAMBERT'S  POINT  AND  FORT 
NORFOLK.  VIRGINIA. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1885, 
except  to  survey  the  locality  in  question  in  September  and  October  last, 
and  to  make  a  map  of  the  satne  on  a  scale  of  0.0001.  The  adopted  port 
warden  lines  aggregate  50,935  feet  in  length. 

The  act  of  July  5, 1884,  appropriated  $50,000  specifically  to  widen  the 
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cbannel  of  this  portion  of  Elizabeth  River.  A  Board  of  Engineer  Offi- 
cers was  convened  last  August  to  prepare  a  project  for  the  application 
of  this  appropriation,  and  submitted  reports  thereon.  (Copies  herewith.) 
The  Board  reported  a  plan  involving,  in  conjunction  with  dredging,  the 
construction  of  a  dike  at  or  near  Pinner  Point,  expressing  at  the  same 
time  doubts  whether,  under  the  phraseology  of  the  law,  any  part  of  the 
money  could  be  applied  to  a  work  of  construction. 

However,  the  requirements  of  navigation  demanding  the  widening  of 
the  channel  as  contemplated  in  the  project  already  commenced  and 
partly  executed  by  dredging,  it  was  recommended  that  the  existing  ap- 
propriation be  applied  to  widening  the  channel  between  Lambert's  Point 
and  Foi  t  Norfolk  hy  dredging  along  the  eastern  side  thereof.  This  hav- 
ing been  approved,  the  work  has  been  advertised  accordingly.  It  is 
expected  to  increase  the  width  of  the  25-foot  channel  at  ordinary  low 
water  at  least  300  feet,  and  to  remove  the  24-foot  shoal  in  the  upper 
part  of  it. 

An  allotment  of  $3,000  has  been  made  from  the  fund  available  for  this 
work  for  the  building  of  a  steam-tender.  For  the  details  relative  thereto 
see  report  for  this  fiscal  year  on  harbor  at  Norfolk,  Virginia,  and  its 
apjirt  caches. 

It  is  proposed  to  apply  future  appropriations  to  improving  this  ap- 
proach by  the  construction  of  a  dike  and  by  dredging,  as  shown  in  ray 
report  to  the  Chief  of  Engineers  dated  June  30,  1885.  (Copy  herewith, 
accompanied  by  map.) 

For  commercial  statistics  see  report  for  this  fiscal  year  on  harbor  at 
Norfolk,  Virginia,  and  its  approaches,  of  which  this  is  a  part. 

Norfolk  is  a  port  of  entry. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 $50, 000  GO 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

'outstanding  liabilities  July  1,  1884 1^79  40 

July  1,  1885,  outstanding  liabilities 1  96 

381  36 

July  1,  1885,  amount  available ' 49,618  64 


] 


Amount  thatcan  be  profitably  expended  in  fiscal  ycarending  June  30, 1887  255,600  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1860  and  1867. 


let^ee  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  B,  O.,  August  18,  1884, 

Sir:  Tlie  river  apd  harbor  act  of  July  5,  1884,  provides  as  follows : 

Improving  approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  Navy- 
Yard;  continuin)^  improveinont,  the  widening  of  the  channel  of  the  Elizabeth  River 
between  Lambert's  Point  and  Fort  Norfolk,  fifty  thousand  dollars. 

For  the  purpose  of  recoinraeDding:  a  project  for  the  application  of  this 
appropriation  I  have  to  8Up:gest  that  a  Board  of  Engineers  be  consti- 
tuted, consisting  of  the  following  named  officers  of  tlie  Corps  of  Engi- 
neers :  Maj. Peter  C.  Hains,  Oapt.  James  Mercur,  and  Oapt.  Frederick  A. 
Hinmau,  to  meet  in  Norfolk,  upon  the  call  of  the  senior  member,  as  soon 
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as  the  other  duties  of  the  members  will  permit,  and  with  your  sanction 
the  onler  convening  the  Board  will  be  issued  from  this  office. 

The  Board,  among  other  projects,  will  consider  the  feasibility  of 
widening,  deepening,  and  maintaining  the  channel  between  the  points 
above  named  by  the  construction  of  a  dike  or  training-wall,  beginning 
at  or  near  Pinner  Point,  and  extending  a  suitable  lengtli  in  a  north- 
westerly direction,  causing,  among  other  advantages,  the  channel  of  the 
Western  Branch  to  enter  the  Elizabeth  Kiver  at  a  proper  angle. 

The  expenses  of  the  Board  should  be  paid  by  Captain  Uinman  from 
the  appropriation  contained  in  the  above-quoted  item. 

The  journeys  to  be  made  bj^  the  members  of  the  Board  to  fulfi.ll  these 
duties  are  necessary  for  the  public  service. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Gliief  of  Engineers^  Brig,  and  Bvt.  Maj.  Oen. 

Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 

[First  indorseniout.) 

Approved. 

John  Tweedale, 

Chief  Clerk. 
(For  the  Secretary  of  War  in  his  absence.) 
Wab  Department,  August  21, 1884. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D,  C,  August  28,  1884. 

Sir:  For  the  information  of  the  Board  of  Engineers  constituted  by 
General  Orders  No.  110,  Headquarters  Corps  of  Engineers,  current  series, 
for  the  purpose  of  recommending  a  x>roject  for  the  ap])lication  of  the  ap- 
propriation of  July  5,  1884,  for  improving  approach  to  Norfolk  Harbor 
and  the  United  States  (Norfolk)  navy  yard,  &c.,  there  are  transmitted 
herewith  the  following  papers: 

Letter  of  June  20,  1884,  from  Hon.  William  Mahone,  United  States 
Senate,  to  the  Chief  of  Engineers,  requesting  his  views  upon  proposi- 
tion contained  in  the  amendment  (h«*rewith  inclosed)  to  the  river  and 
harbor  bill  then  pending  before  Congress. 

Copy  of  letter  of  the  Chief  of  Engineers  of  June  23,  1884,  submit- 
ting to  the  Secretary  of  War,  with  remarks,  the  above  letter  from  Sen- 
ator Mahone. 

Press  copy  of  letter  of  the  Secretary  of  War  of  June  25, 1884,  transmit- 
ting to  Senator  Mahone  the  letter  of  the  Chief  of  Engineers  of  June  23. 

Letter  of  the  Chief  of  Engineers,  dated  August  18,  1884,  to  the  Sec- 
retary of  War,  suggesting  appointment  of  the  present  Board,  to  consider 
the  subject  and  present  project  for  the  application  of  the  existing  ap- 
propriation. 

Caytaiu  Hinman  will  place  before  the  Board  all  maps,  plans,  and 
other  information'in  his  possession  relating  in  any  manner  to  the  im- 
provement under  consideration,  and  it  is  desired  that  the  Board  care- 
fully examine  into  the  subject  and  submit  to  this  office  a  report,  with 
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plan  and  estimates,  for  the  purpose  of  carrying  into  effect  the  improve- 
ment contemplated  by  the  act  of  July  5,  1884. 

The  expenses  of  the  Board  will  be  paid  by  Capt.  F.  A.  Hinman,  Corps 
of  Engineers,  from  the  appropriation  for  "  improving  harbor  at  Nor- 
folk, Va^' 
By  command  of  Brigadier-General  Newton. 
Very  resi>ectfully,  y^ur  obedient  servant, 

John  G.  Parke, 
Coloiiel  of  Engineers,  Bvt,  Maj.  Oen.y  U,  S.  A. 
MaJ.  P.  C.  Hains, 

Corps  of  Engineers. 


letter  of  hon.  william  mahone. 

United  States  Senate, 
Washington y  D.  C,  June '20,  1884. 

General:  My  friend  Col.  WiUiam  Lamb,  mayor  of  Norfolk,  has  already  called  your 
attention  to  the  limited  channel-way  leading  to  the  harbor  of  Norfolk. 

May  I  ask  your  views  of  the  proposition  contained  in  the  inclosed  amendment  and 
at  the  earliest  day  it  may  be  possible  for  you  to  give  them. 
Yours,  truly, 

Mahone. 
General  Newton, 

Chief  of  Engineers, 


letter  of  the  secretary  of  war. 

War  Department, 
Washington  City,  June  25,  iaS4. 

Sir:  Acknowledging  the  receipt  of  your  letter  of  the  20th  instant,  inclosing,  with 
request  for  the  views  of  this  Department  thereon,  a  copy  of  a  proposed  amendment  to 
H.  R.  7012,  a  bill  making  appropriations  for  the  conHtruction,  repair,  and  preserva- 
tion of  certAiu  public  w^orks  on  rivers  and  harbors,  and  for  other  purposes,  1  have  the 
honor  to  state  that  the  subject  was  referred  to  the  Chief  of  Engineers,  and  to  inclose 
herewith  his  report,  dated  the  23d  instant,  in  which  I  concur. 

The  copy  of  the  proposed  amendment  received  with  your  letter  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

Robert  T.  Lincoln, 

Secretary  of  War. 
Hon.  William  Mahone, 

United  States  Senate. 


proceedings  of  a  board  of  engineer  officers  convened  at 

norfolk,  virginia. 

United  States  Engineer  Office,  Norfolk,  Va., 

Tuesday^  September  2, 1884 — 10  a.  m. 

The  Board  met,  pursuant  to  Special  Orders  No.  110,  headquarters 
Corps  of  Engineers,  August  27,  1884,  upon  the  call  of  the  senior  mem- 
ber.   Present,  all  the  members. 

•  •••••• 

United  States  Engineer  Office,  Norfolk,  Va., 

Wednesday,  September  3,  1884 — 10  a.  m. 

The  Board  met,  pursuant  to  adjournttient.     Present,  all  the  members. 
Captain  Hinman  submitted  a  «kt»leton  map*  of  the  locality,  showing 
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thereon  the  6, 12,  and  18  foot  contours  of  all  the  surveys  extant,  i.  e., 
those  of  1854, 1871,  and  1882,  on  which  were  also  the  26-foot  contours 
of  the  survey  of  1882  and  the  location  of  the  only  dredging  in  the  locality 
done  between  1878  and  1880,  inclusive,  and  resulting  in  a  cut  4,400  feet 
in  length  by  265  feet  in  width  and  25  feet  in  depth  at  mean  low  water. 

An  examination  of  this  map  shows  that  the  channel  both  above  and 
below  the  mouth  of  Western  Branch  is  of  good  width,  depth,  and  direc- 
tion, the  25-foot  channel  being  about  600  feet  wide  above  and  of  greater 
and  increasing  width  below.  At  the  mouth  it  is  quite  irregular  in  width, 
and  has  a  middle  ground,  the  25-foot  channel  being  from  100  to  300  feet 
in  width.  This  is  believed  to  be  due  to  the  conflict  of  the  tides  of  the 
main  river  and  its  affluent,  the  Western  Branch. 

Since  the  last  survey,  made  in  1882,  a  comparatively  close  railroad 
pier,  2,430  feet  in  length,  has  been  projected  at  Lambert's  Point  from 
the  shore  out  to  the  light-house  and  is  now  nearly  completed.  This, 
doubtless,  has  produced  changes  in  the  tides,  and  changes  in  the  chan- 
nel may  be  expected  to  follow,  if  they  have  not  already  been  made. 

Captain  Hinman  has  commenced  a  survey  of  the  locality  under  con- 
sideration, and  contemplates  making  current  observations  for  velocity, 
direction,  &c.,  in  connection  therewith,  which  will  take  about  three 
weeks  to  complete  it. 

It  is  noticed  that  some  deterioration  has  already  occurred  in  the 
dredged  channel,  and,  as  over  two  years  have  elapsed  since  the  last  sur- 
vey was  made,  the  survey  in  progress  will  show  its  present  condition 
and  afford  the  Board  better  data  on  which  to  base  a  project  relative  to 
a  dike  and  dredging. 

The  Board,  being  of  the  opinion  that  this  is  required  for  a  proper 
study  of  the  questions  involved,  resolved  to  adjourn  today  to  meet 
again,  on  the  call  of  the  senior  member,  as  soon  as  Captain  Hinman 
reports  the  survey  finished. 

Kespectfally  submitted. 

Peteb  C.  Hains, 

Major  of  Engineers, 
Jas.  Mercur, 

Captain  of  Engineers. 
F.  A.  Hinman, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  board  of  engineers. 

United  States  Engineer  Office, 

Norfolk^  Fa.,  October  29,  1884. 

General:  The  Board  of  Engineers,  constituted  by  Special  Orders 
110,  headquarters  Corps  of  Engineers,  August  27, 1884,  reassembled  at 
this  city  October  28, 1884,  but  a  change  in  its  membership  had  taken 
place  since  it«  first  meeting  and  the  rendition  of  the  preliminary  report 
of  September  3, 1884.  This  change  made,  by  the  authority  of  the  Sec- 
retary of  War,  consisted  in  the  substitution  of  Lieut.  Col.  W.  P.  Craig- 
hill  for  Capt.  James  Mercur,  who  had  been  appointed  Professor  of  En- 
gineering at  the  United  States  Military  Academy  at  West  Point. 

The  Chief  of  Engineers,  in  his  letter  of  October  1,  having  notified 
the  Board  that  the  mayor  of  Norfolk  and  others  wished  to  submit  their 
views  on  the  subject  under  consideration,  the  mayor  had  been,  by  letter, 
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requested  to  meet  the  Board  Ocjtober  28  at  12  m.  This  he  did,  accom- 
panied by  the  lion.  Mr.  Libby,  member  of  the  House  of  Kepreseiita- 
tives  from  the  Norfolk  district,  and  by  Mr.  Keen,  assistant  en^jiueer  of 
the  Norfolk  and  Western  Kailroad.  Later  in  the  day  Mr.  Goe,  chief 
engineer  of  the  same  railroad,  presented  his  views  to  the  Board. 

The  remainder  of  October  28  was  passed  by  the  Board  in  examining 
the  map  of  the  survey,  recently  made  by  Mr.  George  H.  Elliott,  assistant 
engineer  under  Captain  Hinman's  direction,  of  the  water  area  between 
Lambert's  Point  and  Fort  Norfolk,  and  its  compjirison  with  previous 
maps  and  in  the  discussion  of  the  whole  subject. 

The  law  relative  to  this  matter  is  in  the  following  words : 

Be  it  enacted  hy  Ihe  Senate  and  House  of  Representatives  of  the  United  States  of  Amtrica 
in  Congress  assemhUdj  That  tbo  following  sums  of  money  be  and  are  hereby  appro- 
priated, to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  and 
to  be  expended  under  the  direction  of  the  Secretary  of  War  for  the  coustructioD,. 
completion,  repair,  and  preservation  of  the  public  works  hereinafter  named: 

Improving  approach  to  Norfolk  Harbor  and  the  Unit-ed  States  (Norfolk)  navy-yard ; 
continuing  improvement,  the  widening  of  the  channel  of  the  Elizabeth  River,  be- 
tween Lambert^s  Point  and  Fort  Norfolk,  fifty  thousand  dollars.     •     •     ♦ 

Approved  July  5,  1884. 

The  most  obvious  thing  to  do,  under  a  natural  construction  of  the 
language  of  the  law,  would  be  to  widen  the  channel  in  its  narrowest 
parts  between  Lambert's  Point  and  Fort  Norfolk,  by  removing  the  shoals 
which  have  less  than  25  feet  of  water  upon  them,  in  order  to  facilitate 
the  approach  to  Norfolk  of  commercial  vessels  of  large  draught,  as 
well  as  the  approach  to  the  navy-yard  of  vessels  of  war. 

At  this  point  of  its  investigations  the  Board  is  met  by  the  expression 
of  the  belief,  on  the  part  of  the  mayor  of  Norfolk  and  others,  that  it 
was  the  intention  of  Congress  to  have  this  special  appropriation  of 
$50,000  expended  in  dredging  near  the  head  of  the  long  pier  lately 
built  by  the  Norfolk  and  Western  Railroad  Company  from  the  main- 
land at  Lambert's  Point  to  the  light-house  at  the  end  of  the  shoal,  where 
two  important  branches  of  the  Port  Warden's  Lines  intersect,  which 
lines  have  been  established  under  the  laws  of  the  State  of  Virginia. 
This  area  proposed  to  be  dredged  is  shown  on  the  accompanying  map, 
prepared  by  Mr.  Coe  and  presented  by  Mayor  Lamb. 

In  this  connection  the  following  letters  are  inserted  herein,  immedi- 
ately below : 

Mayor's  Office, 
Norfolk,  Ta,,  Octo6er28, 1884. 

Dear  Sir  :  In  relation  to  the  special  use  of  the  appropriation  of  $50,000,  given  at 
the  last  seseion  of  Congress  for  widening  the  channel  of  the  £lizabeth  River  betweea 
Lambert's  Point  and  Fort  Norfolk,  I  would  respectfully  state  that  I  was  called  upon 
by  the  unanimous  vote  of  the  Board  of  Trade  and  the  Cotton  Exchange,  as  mayor  of 
the  city,  to  go  to  Washington  to  use  all  my  influence  to  obtain  an  appropriation  of 
1100,000  from  Congress  to  meet  the  developments  of  commerce  in  our  lower  harbor  by 
the  Norfolk  and  Western  Railroad  Company.  1  accepted  upon  the  condition  that! 
was  representing  all  interests  in  our  community,  and  with  the  distinct  understanding 
that  I  should  not  accept  any  remuneration,  but  would  be  allowed  to  pay  my  own  ex- 
penses. Since  the  sale  of  the  Atlantic,  Mississippi  and  Ohio  Railroad,  and  its  reorgan- 
ization as  the  Norfolk  and  Western  Railroad,  as  mayor  of  this  city  I  have  been  re- 
quested to  preside  at  its  stockholders'  meetings,  and  although  I  hold  no  position  in  the 
road  and  my  pecuniary  interest  is  very  small,  t6n  shares  of  common  stock,  yet  I  am 
deeply  interested  in  its  schemes  for  enlarging  and  extending  the  trade  of  Norfolk. 

I  think  I  express  the  feeling  of  our  entire  people  when  I  represent  that  the  futuie  of 
our  city  depends  almost  exclusively  upon  the  Norfolk  and  Western  Railroad. 

What  the  Baltimore  and  Ohio  Railroad  has  been  to  Baltimore,  the  Pennsylvania 
Railroad  to  Philadelphia,  and  the  Erie  Railroad  to  New  York,  we  expect  in  time  the 
Korfolk  and  Western  Railroad  will  be  to  us.  A  very  large  portion  of|iour  city's  debt 
wafl  contracted  to  build  this  road,  and  now  that  the  corporation  has  lost  its  stock  by 
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the  sale  of  the  original  road  under  foreclosure,  the  ouly  return  possible  is  in  an  in- 
creased trsule,  atfordiug  increased  opportunities  for  our  people  to  acquire  wealth.  It 
IS  this  identity  of  interest  between  the  railroad  and  the  town  which  has  made  our 

f>eop1e  a  nnit  in  urgine  the  assistance  of  the  General  Government  in  enlarging  the 
ower  harbor  to  meet  the  great  enten^rises  of  this  coriroration.  We  feel  that  the  policy 
of  the  Government  in  fostering  and  building  up  commerce  should  he  to  assist  those 
who  assist  themselves,  and,  as  our  municipality  is  too  poor  to  expend  money  in  enlarg- 
ing its  wharf  facilities,  we  are  glad  to  be  represented  by  a  corporation  that  can  add  to 
our  welfare  while  increasing  it«  own. 

In  conclnsiou,  a^the  mayor  of  the  city  of  Norfolk,  and  in  continuance  of  the  duty,  I 
cheerfully  undertook  to  obtain  an  appropriation  from  Congress.  I  most  earnestly  ask 
of  yonr  honorable  body  to  do  all  that  your  sense  of  what  is  right  and  proper  will 
admit,  towards  furthering  the  desires  of  our  people,  not  to  do  anything  for  the  railroad 
that  it  should  do  for  itself,  but  to  encourage  it>s  improvement  of  navigation  and  the 
development  of  commerce,  by  meeting  the  same,  by  deepening  the  channel  along  its 
water-front,  a  work  which  could  not  be  used  exclusively  for  its  benefit,  but  must  be 
free  to  the  whole  commerce  of  the  port  including  the  vessels  of  war  entering  and  de- 
parting our  harbor. 

Very  respectfully,  ' 

William  Lamb, 

Mayor. 
Col.  Wm.  p.  Craiohill, 

President  Hoard  of  Engineers. 

P.  S. — I  should  mention  that  while  the  Norfolk  and  Western  Railroad,  with  its  coal 
piers,  cotton-presses,  and  grain-elevator,  will  have  the  largest  interest  at  Lambert^a 
Point,  that  it  does  not  own  the  whole  of  the  water  privileges,  but  that  other  parties 
are  interested,  and  it  is  expected  that  the  terminal  facilities  at  this  point  will  be  used 
by  the  Seaboard  and  Roanoke  Railroad  and  the  Norfolk  Southern  Railroad  for  their 
foreign  trade.  The  inner  basin  from  Fort  Norfolk  to  the  iron  bridge  and  navy-yard^ 
will  soon  be  all  needed  for  the  coastwise  steam  and  sail  vessels,  while  the  lower  har- 
bor must  be  utilized  for  foreign  commerce  as  Locust  Point  is  by  Baltimore. 


Petersburg,  Va.,  October  5, 1884. 

Colonel  :  In  response  to  yonr  inquiry  I  beg  to  say  that  there  were  two  distinct 
appropriations  made  by  the  last  Congress,  at  the  last  session. 

(1)  One  of  $25,000  for  continuing  improvement  of  harbor. 

(2)  One  of  $50,000  for  widening  channel  between  Lambert's  Point  and  Fort  Nor- 
folk, so  as  to  promote  at  the  same  time  the  proper  development  of  the  frontage  of 
wharfage  accommodation  of  the  harbor  on  the  eastern  boundary  of  Port  Warden  Line, 
as  Ket  out  in  the  memorial  to  Congress;  and  this  appropriation  was  made  on  the  ex- 
hibition of  a  Coast  Survey  map,  illustrating  the  great  need  of  a  wider  channel-way. 
anH  I  know  was  distinctively  intended  for  the  particular  and  express  parpose,  and 
therefore  not  added  to  the  |*25,000. 

Yours,  truly, 

Mahone. 
CoL  Wm.  Lamb, 

yorfolk  City,  Va. 

The  Board  recognizes  fally  the  importance  of  the  statements  con- 
tained in  these  letters,  and  desires  to  give  them  fall  weight. 

Among  the  papers  placed  before  the  Board  was  the  following  letter 
from  the  Chief  of  Engineers : 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  June  23,  1884. 

Sir:  I  have  the  honor  to  suhmit  the  accompanying  communication  from  Senator 
Mahone,  dated  the  20th  instant  and  received  to-day,  with  inclosed  amendment  intend- 
ed to  he  proposed  hy  him  to  the  river  and  harhor  act  (H.  R.  7012)  now  pending  in 
the  Senate,  and  to  remark  in  regard  to  it  as  follows : 

I  think  it  important  to  improve  that  part  of  the  channel  hetween  Fort  Norfolk  and 
Lambert's  Point,  and  am  of  the  opinion  that  the  first  step  to  be  taken  should  be  the 
eonstmction  of  a  dike  to  deflect  the  waters  of  the  Western  Branch  so  as  to  compel 
them  to  enter  the  channel  of  the  Elizabeth  River  at  a  proper  acute  angle,  before  much 
money  should  be  laid  ont  in  dredging,  as  it  is  most  probable  that  the  shoaling  of  that 
part  of  the  channel  of  the  Elizabeth  Klver,  both  in  depth  and  width,  is  caused  to  some^ 
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perhaps  a  great,  extent  by  the  faulty  direction  of  the  Western  Branch  at  its  junction 
with  the  Elizabeth. 
This  dike,  creosoted,  to  protect  it  from  the  worm,  would  probaby  cost  $100,000. 
Before  adopting  a  definite  project  for  this  work,  important  for  naval  even  more 
than  for  commercial  purposes,  an  examination  should,  be  made  in  order  that  more  in- 
formation than  is  furnished  by  the  existing  charts  may  beobtaiued. 
Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  EngineerSj 
Hon.  Robert  T.  Lincoln,  Brig,  and  Bvt.  MaJ.  Gen, 

Secretary  of  War, 

The  views  of  the  Chief  of  Engineers  were  concurred  in  by  the  Secre- 
tary of  War,  as  appears  from  his  letter  of  June  25  to  Hon.  William 
Mahone. 

The  Board  invites  attention  to  the  fact  that  the  long  pier  lately  built 
by  the  Norfolk  and  Western  Bailroad  Company,  terminating  at  the 
Lambert's  Point  Light,  is  really  a  jetty  or  dike,  and  repeats  the  state- 
ment of  the  preliminary  report  of  September  3  relative  thereto,,  viz: 

This  doubtless  has  produced,  changes  in  the  tides,  and  changes  in  the  channel  may 
be  expected  to  follow. 

The  Board  is  of  the  opinion  that  the  channel  between  Lambert's  Point 
and  Fort  Norfolk  would  be  much  improved  by  the  construction  of  a 
dike  beginning  at  or  near  Pinner  Point,  and  carried  in  a  direction  par- 
allel to  the  branch  of  the  Port  Warden's  Line  on  the  east  side  of  the 
river,  its  length  to  be  about  1  mile  and  its  height  about  the  level  of 
high  water.  The  full  benefit  of  this  dike  cannot  be  i-ealized,  it  is 
thought,  until  the  said  branch  of  the  Port  Warden's  Line,  now  existing 
only  on  paper,  becomes  a  real  line  in  the  place  assigned  it.  It  is  im- 
portant also  to  note  that  the  effect  of  the  only  dredging  done  in  this 
locality,  between  1878  and  1880,  no  dike  being  in  existence,  has  failed 
to  be  permanent,  and  it  may  be  confidently  expected  that  a  dredged 
channel  cannot  be  maintained  there  without  occasional  dredging  until 
after  the  construction  of  the  Pinner  Point  Dike.  While  the  Board  ad- 
vocates this  dike,  it  has  doubts,  under  the  specific  phraseology  of  the 
law,  whether  the  whole  or  any  part  of  the  appropriation  under  consid- 
eration can  be  applied  to  its  construction  at  this  time.  However,  were 
this  now  applicable  to  the  dike  it  would  seem  best  to  retrain  from  build- 
ing it  until  time  has  shown  the  full  effects  of  the  Lambert's  Point  Bike. 
In  view  of  the  uncertainties  of  the  situation,  the  considerable  time — six 
weeks  or  two  months — before  work  could  properly  be  now  commenced 
with  the  present  appropriation,  the  fact  that  Congress  will  soon  again 
be  in  session  and  that  the  session  will  be  a  short  one,  it  seems  to  the 
Board  most  judicious  to  refrain  from  expending  the  present  appropria- 
tion until  Congress  can  be  further  consulted,  unless  the  money  be  ap- 
plied to  dredging  in  the  narrowest  and  shoalest  parts  of  the  channel. 
But  the  permanence  of  such  dredging  cannot  be  considered  as  assured 
until  the  dike  from  Pinner  Point  be  built. 

The  Board  deems  a  width  of  400  feet  suflBicient  for  all  purposes  of  a 
channel  between  Lambert's  Point  and  Fort  Norfolk,  to  dredge  which  to 
a  depth  of  25  feet  at  mean  low  water  will  require  the  removal  of  87,515 
cubic  yards  of  material,  at  a  cost  of  $19,253.30,  on  the  basis  of  20  cents 
per  cubic  yard,  measured  in  place.    Wider  channels  will  cost  as  follows : 

500  feet »43,429  54 

600  feet 65,918  36 

700  feet - 95,414  66 

800  feet 134,086  76 

900  feet 171,355  36 

1,000  feet 228.147  92 
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The  ravaf]:e8  of  the  worm  in  these  waters  make  it  expedient,  even  nec- 
essary, in  the  constructiou  of  the  Pinner  Point  Dike  to  dispense  with 
the  nse  of  timber  to  a  great  extent,  or  to  have  it  protected  by  creosote 
or  ot&er  means  of  increasing  its  darability.  Concrete  has  decided  ad- 
vantages for  the  construction  of  such  a  dike  under  existing  circum- 
stances. The  local  engineer,  Captain  Hinman,  presents  a  plan  for  its 
use,  the  character  of  which  will  be  seen  from  one  of  the  accompanying 
drawings.  It  is  not  thought  necessary  that  the  Board  should  prescribe 
the  details  of  such  a  structure,  as  they  may  be  greatly  varied  and  per- 
haps improved  by  further  study  and  experience. 

The  method  of  the  local  engineer  is  used  as  a  basis  for  the  estimate. 
The  cost  of  such  a  dike  as  has  been  proposed  by  the  Board,  the  location 
of  which  is  approximately  shown  on  one  of  the  accompanying  maps,  will 
be  $97,136.14.  The  height  assigned  to  the  dike  is  fixed  by  the  consid- 
eration that  its  object  is  to  control  the  whole  of  the  tidal  flow,  and  ex- 
perience has  moreover  shown  that  in  such  a  locality  a  structure  of  this 
kind  should  be  easily  seen  by  navigators;  otherwise  there  is  great  dan- 
ger from  it  as  an  obstruction  to  uavigatiou. 

The  estimate  of  the  Board  for  the  improvement  of  this  jmrtion  of  the 
approach  to  Norfolk,  which  amounts  to  $116,389.44,  including  an  item 
of  10  -per  cent,  for  contingencies,  is  limited  to  the  dredging  of  a  chan- 
nel 400  feet  wide  and  the  construction  of  the  Pinner  Point  Dike. 

In  conclusion,  the  Board  invites  attention  to  the  great  importance  of 
liberal  expenditures  for  the  improvement  of  the  harbor  of  Norfolk  and 
its  approaches,  in  which  the  United  States  Government  is  directly  in- 
terested, in  conuection  with  the  existence  here  of  one  of  its  most  im- 
portant navy-yards,  as  well  as  in  the  great  commercial  development  of 
which  the  natural  advantages  of  Norfolk  make  her  capable,  and  that 
now  seems  about  to  be  realized. 

The  maps  and  drawings  sent  to  illustrate  this  report  are  the  following : 

Three  maps  of  approach  to  Norfolk  Harhor,  Va.,  between  Craney  Island  and  Fort 
Norfolk,  iuclading  Western  Branch,  from  survey  of  1884,  made  under  the  direction  of 
Capt.  F.  A.  Hinman,  Corps  of  Engineers,  by  Mr.  George  H.  Elliott,  assistant  engi- 
neer, showing  soundings,  contours,  current  lines,  proposed  dike,  &c.  Comparative 
chart  of  Elizabeth  River,  from  Craney  Island  light-house  to  Norfolk  navy -yard,  Ya., 
compiled  from  United  State's  Coast  Survey  charts,  showing  contonrs  of  surveys  of 
1854,  187*4^-73,  and  1882. 

Map,  in  duplicate,  of  vicinity  of  Lambert's  Point  light-house,  by  W.  W.  Coe,  chief 
angineer,  Norfolk  and  Western  Railroad. 

Flan  of  concrete  dike  with  timber  foundation  for  Norfolk  Harbor,  devised  by  Capt. 
F.  A.  Hinman,  Corps  of  Engineers. 

The  papers  which  accompany  the  instructions  of  the  Chief  of  Engi- 
neers to  the  Board,  dated  August  28, 1884,  are  deemed  important  to  a 
fall  understanding  of  the  subject  of  this  report,  and  they  are  all  re- 
tamed  herewith,  with  the  recommendation  that  they  be  regarded  as 
appendices  to  it  and  go  with  it  should  the  report  be  printed  or  be  other- 
wise made  public. 

Hespectfully  submitted. 

Wm.  p.  Craighill, 
Lieutenant  Oolonel  of  Engineers, 
Peter  C.  Hains, 

Major  of  Engineers, 
F.  A.  Hinman, 

Captain  of  Engineers. 

The  Chief  op  Enoinebbs,  U.  B.  A. 
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project  op  captain  p.  a.  hinman,  corps  of  engineers, 

United  States  Engineer  Office, 

Norfolk,  Fa.,  June  30,  1885. 

General:  I  have  the  honor  to  submit  the  following  project  for  the 
improvement  of  the  approach  to  Norfolk  Harbor  and  the  United  States 
navy-yard: 

1  respectfully  transmit  herewith  tracing  of  map  of  my  latest  survey 
of  this  locality,  on  which  will  be  found  the  Port  Warden  Lines  on  the  east- 
erly side  as  recommended  by  the  United  States  Advisory  Board  and 
adopted  by  the  Harbor  Commissioners  of  Norfolk  and  Port8mouth,'Va. 
The  reasons  for  the  location  of  said  lines  are  given  in  the  accompany- 
ing copies  of  communications  dated  August  and  November,  1883,  re- 
spectively, from  said  Advisory  Board  to  said  Board  of  Harbor  Commis- 
sioners. It  will  be  noticed  that  these  lines  are  remote  from  the  chan- 
nel, and  that  therefore  a  veto  is  virtually  put  upon  the  use  of  the 
water  front  for  purposes  of  navigation  and  commerce.  This  front  is 
now,  b^ng  used  extensively  at  Lambert's  Point,  the  Norfolk  and  West- 
ern Railroad  having  been  lately  extended  there,  and  in  the  near  future 
it  is  believed  that  parties  will  desire  to  utilize  a  large  portion  of  the 
balance  of  the  front  between  Fort  Norfolk  and  Lambert's  Point. 

In  view  of  the  foregoing  it  is  proposed  to  advance  the  Port  Warden 
Line  from  Fort  Norfolk  to  Lambert's  Point  out  to  about  the  12  foot  curve, 
as  shown  on  the  accompanying  map,  and  to  widen  the  channel  by  dredg- 
ing the  area  shown  in  blue  on  said  map  to  a  depth  of  25  feet  at  mean 
low  water. 

The  dike  proposed  for  this  locality  is  shown  on  said  tracing  as  approxi- 
mately located  by  the  Board  of  Engineers  last  year.  It  is  recommended 
that  the  longer  area,  4,000  feet,  be  located  as  shown  thereon  by  broken 
blue  line,  1,700  feet  from  and  parallel  to  the  proposed  Port  Warden  Line. 
It  is  thought  that  this  plan  when  executed  will  <<  deflect  the  waters  of 
the  Western  Branch  so  as  to  compel  them  to  enter  the  channel  of  the 
Elizabeth  River  at  a  proper  acute  angle,"  and  that  the  channel  will  be 
more  apt  to  maintain  itself  in  consequence  thereof.  The  work  should 
l^e  done  in  the  following  order:  (1)  Build  the  dike ;  (2)  dredge  the  chan- 
nel, and  (3)  allow  structures  to  be  built  out  to  the  proiK)sed  Port  Warden 
Line. 

I  estimate  the  cost  of  the  foregoing  as  follows: 

Dike  (in  round  numbers) $106,000 

Dredging  (iu  round  numbers)  680,000  cubic  yards,  measured  in  pUce,  at  22 
cents 149,600 

Total 265,600 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 
(Through  Lieut.  Col.  William  P.  Craighill,  Corps  of  Engineers.) 


LETTER  OF  THE    UNITED    STATES  ADVISORY  BOARD    TO   THE  BOARD 

OF  HARBOR  COMMISSIONERS. 

Norfolk,  Va.,  Augusty  1883. 
General  :  Your  letter  of  the  19th  July  last,  asking,  in  the  name  of 
the  Board  of  Harbor  Commissioners  of  Norfolk  and  Portsmouth,  for  the 
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endatiou  of  the  UDited  States  Advisory  Board  upon  the  estab- 
t  of  Port  Warden's  Liues,  where  not  already  located  in  the 
)f  Norfolk  and  Portsmouth,  so  far  as  the  authority  of  the  Har- 
nmissioners  extends,  and  also  for  lines  in  the  branches  and 
emptying  into  Elizabeth  Kiver,  was  received  during  the  absence 
member,  Capt.  C  O.Bou telle.  United  States  Coast  Survey,  of 
risory  Board  from  this  city,  he  being  engaged  in  the  field  work 
voast  and  Geodetic  Survey. 

absence  has  up  to  this  time  prevented  a  full  discussion  of  the 
submitted,  but  fortunately  at  a  meeting  of  the  Advisory  Board, 
fore  Captain  Boutelle  left  the  city,  his  views  upon  the  proper 
1  of  the  Port  Warden's  Line  from  Fort  Norfolk  to  Tanner's 
k'ere  obtained,  and,  agreeing  with  those  of  the  other  members  of 
rd,  a  recommendation  can  be  at  once  submitted  to  your  Board 
is  part  of  the  line. 

on  as  practicable  the  other  parts  will  be  considered,  and  a  report 
:he  conclusions  reached  will  be  forwarded  for  such  action  as  your 
Day  consider  advisable. 

general  considerations  which  should  regulate  the  establishment 

Warden's  Lines  having  been  fully  stated  in  the  report  ot  the 

ry  Board  to  the  Board  of  Harbor  Commissioners,  dated  January 

,  it  is  unnecessary  to  repeat  them  here  or  to  enter  into  any  ar^u- 

pon  the  reasons  which  led  to  the  selection  of  the  lines  recom- 

,  except  to  stiite  that  it  is  established  as  near  the  deep  water  as 

r  regard  for  the  width  of  channel  needed  for  the  accommodation 

ery  large  and  constantly  increasing  fleet  of  small  sailboats  carry- 

duce  to  the  city  and  the  area  of  tidal  basin  required  for  the 

ation  of  the  deep  channel  through  Sewell's  Point  Bar  will  allow. 

last  consideration  being  one  of  great  importance  in  deciding  the 

of  allowable  contraction  in  the  area  of  the  entire  inner  harbor, 

former  having  much  greater  weight  than  at  first  appears,  from 

that  the  navigation  laws  give  to  sailing  craft  right  of  way  over 

*8,  and  consequently  room  must  be  allowed  for  the  sailing  craft, 

r  small  and  light  draught,  so  that  the  deep  straight  channel 

le  for  large  steamers  may  not  be  blocked  by  them. 

these  considerations  the  Advisory  Board  respectfully  recom- 
tie  following  as  the  continuation  of  the  Port  Warden's  Line  from 
.  on  the  Fort  Norfolk  Wharf  to  Tanner's  Creek,  viz : 
point  A,  as  established  by  the  Board  of  Harbor  Commissioners, 
Norfolk  Wharf,  north  UP  30'  west  in  a  straight  line  8,760  feet 
b  5 ;  thence  north  14<^  38'  west  in  a  straight  line  2,330  feet  to 
;  thence  north  24^  55'  east  in  a  straight  liue  9,190  feet  to  point  1. 
3  points  are  all  in  the  water,  and  must  be  located  by  careful  in- 
ital  determinations.  In  this  connection  your  attention  is  re- 
lly  invited  to  the  recommendation  made  in  the  letter  of  the  Ad- 
Board  to  the  Board  of  Harbor  Commissioners  of  March  8,  1883. 
line  as  recommended  crosses  the  mouths  of  Tyrants  ana  Lam- 
reeks  and  a  creek  not  named,  so  far  as  is  known,  just  below 
•t's  Point.  It  is  respectfully  recommended  that  suitable  outlets 
for  these  creeks  for  the  ingress  and  egress  of  tides  and  the  pass- 
indout  of  the  small  boats  owned  by  farmers  and  others  upon  the 
Proi>ef  drainage  and  rapid  exchange  of  water  require  a  larger 
;  than  would  be  necessary  for  boats  alone.  It  is  the  opinion  of 
visory  Board  that  an  opening  pf  200  feet  in  width  for  Tyrants 
Eind  400  feet  for  Lambert's  Creek  should  be  allowed,  and  chan- 
this  width  and  perpendicular  to  the  Port  Warden's  Line  should 
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be  located  at  the  moutbs  of  these  creeks,  and  should  be  kept  open.  No 
topographical  information  is  in  possession  of  this  Board  from  which 
to  determine  the  width  of  openiirg  advisable  at  the  mouth  of  the]  un- 
named creek  immediately  below  Lambert's  Point,  or  whether  or  not 
other  openings  should  be  left  between  this  point  and  Tanner's  Creek. 

In  conclusion,  it  shoukl  be  said  that  no  recommendations  could  hare 
been  made  by  this  Board,  owing  to  lack  of  maps  of  the  harbor,  had  not 
the  Superintendent  of  the  Coast  Survey  most  courteously  placed  at  our 
disposal  the  results  of  the  latest  surveys,  made  in  1882,  tracings  and 
advanced  sheets  of  which  were  furnished  to  us. 

This  sun'ey  extends  to  Tanner's  Creek  on  the  right  and  Oraney  Island 
on  the  left  bank,  both  of  which  are  well  marked  terminal  points  for  the 
Port  Warden's  Lines. 

Very  respectfully, 

W.  T.  Trtjxtun. 
Commodore^  United  States  Navy^ 
James  Mercur, 

Captain  of  Engineers. 
Charles  O.  Boutellb, 
Assistant^  United  States  Coast  and  Geodetic  Survey. 

General  V.  D.  Groner, 

President  of  the  Board  of  Harbor  Commissioners 

of  Norfolk  and  Portsmouthj  Va. 


ADDENDUM. 

Norfolk,  Va.,  November  24, 1883. 

In  accordance  with  a  request  to  that  eflTect  from  the  Norfolk  Termi- 
nal Company,  referred  to  your  Advisory  Board  by  the  Board  of  Harbor 
Commissioners,  the  Advisory  Board  have  this  day  inspected  that  point 
of  the  channel  of  the  Elizabeth  River  near  Lambert's  Point  light. 

After  examining  the  ground  and  hearing  some  of  the  parties  inter- 
ested, the  Advisory  Board  conclude  that  no  material  injury  tx)  the  har- 
bor or  channel  is  likely  to  result  if  the  Port  Warden'H  Lines  be  so  mod- 
ified that  the  prolongation  of  the  lines  from  1  to  3  and  from  Fort  Nor- 
folk to  (6),  which  will  intersect  at  the  Lambert's  Point  lighthouse,  he 
taken  as  the  Port  Warden's  Lines  for  this  part  of  the  channel. 

Your  Advisory  Board  would  most  earnestly  recommend,  however,  that 
no  permit  for  the  construction  of  wharves  extending  out  to  the  light- 
house be  gianted  until  a  pledge  and  guarantee  satisfactory  to  the  Light- 
House  Board  be  given  that  the  said  light-house  shall  be  rebuilt,  at  the 
expense  of  the  party  building  the  wharf,  to  such  height  that  it  shall  he 
plainly  visible  over  the  wharves,  and  in  accordance  in  all  respects  with 
the  requirements  of  the  Light- House  Board,  and  with  their  consent. 

W.  T.  Truxtun, 
Commodore^  United  States  Navy^ 
James  Mercur, 

Captain^of  Engineers. 
Charles  O.  Boutrlle, 
Assistant^  United  States  Coast  and  Geodetic  Survey. 
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IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

This  work  was  in  charge  of  Lieut.  Col.  William  P.  Craighill,  Corps  of 
Engineers,  with  Lieut.  C.  McD.  Towusend  as  his  assistant  resident  en- 
gineer until  July  26,  1884,  when  the.y  were  relieved  of  it. 

The  act  of  July  5,  1884,  appropriated  $25,000  for  this  work.  A  proj- 
ect for  the  expenditure  thereof  was  submitted  on  Angiist  25,  1884,  to 
the  Chief  of  Engineers  and  duly  approved.  In  accordauce  therewith 
proposals  were  invited  for  dredging,  and  on  October  30, 1884,  a  contract 
was  entered  into  with  A.  F.  Hall,  esq.,  the  lowest  bidder,  to  do  the  work 
at  13^  cents  per  cubic  yard,  measured  in  place,  the  material  to  be  depos- 
ited on  the  bank. 

Work  was  to  have  been  commeuced,  under  the  contract,  December  1, 
1884,  but  for  various  reasons  Mr.  Hall  did  not  begin  operations  until 
January  24,  1885.  Up  to  June  30, 1885,  he  removed  51,300  cubic  yards. 
Being  unable  to  complete  the  contract  by  the  time  specified  therein, 
Jane  1,  1885,  he  asked  for  and  obtained  an  extension  of  the  time  to 
August  20, 1885.  The  total  amount  to  be  removed  under  the  contract 
is  135,000  cubic  yards,  more  or  less,  measured  in  place. 

This  dredging  has  all  been  applied  to  widening  Puddledock  Cut,  along 
the  westerly  side,  one  cut  having  been  made  nearly  the  entire  length 
thereof,  9,700  feet,  about  30  feet  wide  and  5  feet  deep. 

The  material  dredged  varied  somewhat  At  the  upper  end  it  was 
sand  and  gravel ;  in  the  middle  soft  mud,  roots,  and  stumps,  easily  re- 
moved by  the  clam-shell  dredge ;  and  at  the  lower  end  hard,  coarse 
gravel.  Trouble  was  experienced  in  the  middle-where  the  cut  crosses 
several  branches  of  the  river  proper,  and  piling,  &c.,  aggregating  800 
linear  feet,  will  be  resorted  to  to  hold  up  the  bank.  It  is  proposed  nlti- 
mately  to  make  Puddledock  Cut  140  feet  wide  and  12  feet  deep  at  mean 
high  water. 

The  following  work  was  done  by  the  hire  of  labor  and  machinery  and 
the  ase  of  the  United  States  plant.  Jetties  19  and  20  were  repaired  at 
the  cater  ends  where  injured  by  freshets,  and,  together  with  jetty  18, 
were  extended  and  Ts  built  on  them,  which  required  the  construction 
of  374  feet  of  dike. 

The  closure-dike  was  extended  380  feet  down  to  the  head  of  Puddle- 
dock Cut,  and  Poor  Run  Dike  was  extended  810  feet,  making  a  total 
of  1,564  linear  feet,  the  proper  contraction  of  the  river  at  those  points 
to  140  feet  in  order  to  check  the  formation  of  shoals. 

Three  lines  of  longitudinal  soundings  were  made  simultaneously,  June 
16,  between  Petersburg  and  Point  of  Rocks,  one  from  the  bow  of  the 
tag  and  the  other  two  from  skiffs  fastened  amidships,  28  feet  apart. 
They  were  taken  as  fast  as  the  sounding  rods  could  be  used,  the  tug 
moving  slowly.  These  soundings  show  a  fair  channel,  generally,  at 
least  12  feet  deep  at  mean  high  water,  except  at  points  where  short 
shoals  have  formed,  with  depths  thereon  as  follows : 

Feet 

Jetty  9 10.7 

Jetty  13 10.8 

Jetty  A 10.2 

Jetty  E 10.6 

Jetty  G 9.5 

Jetty  L 10.1 

Jetty  12 10.6 

Jetty  19 11.5 

Jetty21 9.9 
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It  is  thought  that  these  shoals  will  not  be  so  apt  to  form  after  re- 
moval,  especially  when  Puddledock  Out  is  finished,  thereby  admitting 
more  tidal  water  to  maintain  the  channel.  The  enterprising  city  of 
Petersburg,  with  its  accustomed  liberality  towards  the  improvement, 
has  lately  put  her  dredge  to  work  removing  them  and  intends  to  do 
other  needeil  work  in  the  harbor,  as  stated  in  the  accompanying  com- 
munication from  E.  H.  Stainback,  esq.,  port-warden,  dated  July  14, 
1881.  It  is  understood  that  the  city  will  also  take  measures  to  stop  the 
bad  practice  of  throwing  the  refuse  of  mills  into  the  rivet. 

The  sum  of  $46,000  can  be  profitably  expended  in  the  fiscal  year 
ending  June  30, 18i87,  with  which  it  is  proposed  to  complete  the  im- 
provement as  projected,  to  the  great  benefit  of  navigation  and  com- 
merce. It  is  estimated  that  $5,(K)0  will  be  required  yearly  thereafter 
to  maintain  the  work,  parts  of  which  are  of  a  temporary  character  and 
will  need  repairs. 

The  following  statistics,  relative  to  tobacco,  have  been  compiled: 


Tax  collected  from  tobacco  manafBotnred  in— 


1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 


United  States. 


Virginia. 


Petersburg. 


$27. 0&.% 
25. 3S6. 
24, 703, 
21. 170, 
22,833, 
25, 033, 
23.834, 
13, 936, 


072  38 

153  08 
874  90 

154  40 
287  60 
741  97 
951  86 
258  99 


$7,932. 
6,501. 
6. 448, 
5. 781, 
6.063. 
6.226. 
4.764. 
2,706, 


220  78 
730  29 
546  88 
409  58 
105  75 
808  30 
228  40 
615  37 


$1. 073, 508  06 
1, 151. 147  04 
895, 474  26 
746. 732  90 
966.  057  38 
706.  695  29 
677. 033  71 
488. 146  82 


Tobacco 
manofaotored 

in  the 
United  States 

exported. 


Tobacco 
manufactured 
in  Petersburg 

exported. 


Pounds. 
11,885,046 
10, 581, 744 
11, 034, 951 
9, 808, 409 
10, 686. 132 
10, 829.  215 
11,180,645 
10, 637, 603 


founds. 
5.013,581 
4. 906. 501 
8,886.904 
3,888.804 
8,508,778 
4,718,157 
3, 016, 190 
3,772,068 


The  commercial  statistics  are  appended  hereto. 
Petenborg  is  a  port  of  entry. 


Money  statement 

July  1,  1884,  amount  available :..   ....     $6,960  SSI 

Amount  appropriated  by  act  approved  July  5,  1884 25, 000  00 

Amount  received  from  an  officer  for  fuel 49  50 

32, 010  32 
July  1;  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  I,  1884 $19,850  73 

July  1,  1885,  outstanding  liabilities 1,722  50 

• 21,573  23 

July  1, 1885,  amount  available U),437  09 

f  Amount  (estimated^  required  for  c jmpletion  of  exisi^iuj^  project 46, 000  00 

J  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June30, 1887    46, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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Attract  ofproponaU  received  for  dredging  and  for  furnishing  piles,  lumber,  gravel,  bruahf 
binding 'poles,  bolts,  and  spikes  for  improvement  of  Appomattox  River,  Virginia,  opened 
hg  Capt.  F,  A.  Hinman,  Corps  of  Engineers,  at  Norfolk,  Va,,  October  23,  1884. 


No. 


Kamas  and  addreases 
of  bidden. 


1  '  Wm.  F.  OatliiiK,  Pe- 

t«ral>arx«  Va. 

2  1  A.  P.  Han,  New  York. 
N.Y. 


S 


P.  Sanford  Roes,  Jer- 
•ey  City,  N.  J. 

Iforria  A.  Camfnj^s 
DredffinK  Compa- 
ny, New  York,  N.  Y. 

Thomas  P.  Morean, 
WaabinKton,  D.  C. 

Simon  Weet,  Peters- 
bnrfc,  Va. 

Jamee  Caler  &  Son, 
Norfolk,  Va. 


Nnmlier  and 

kind  of  ma- 

chines  to  be 

used. 


One  or  two 

dredges. 
One  large 

dipper 

dredge. 
One  or  two 

dredges. 

Two  dredges. 


o 

m 

•I 

r 


Date  commence- 
ment and  comple- 
tion of  world 


Cu,ydg. 


AU  necessa- 
ry appli- 
ances. 


1,000 


400 


Prices. 


CknUA 


►  o 


9 

P. 


According  to  spec- 
ification. 
...do 


.do 


.do 


Commence  March 
1, 1884.  and  coiu- 
pleteonor  before 
August  1, 1885. 


13i 
141 

25 
13A 


29 


%\  05 


46  $1  44 


o 


If 


a 
.PQ 


Cmti. 


28 


1  45 


20 


100  cords. 


Contracts  with  A.  F.  Hall  for  dredging,  and  with  William  F.  Gatling  for  brush 
and  binding  poles. 


Abstract  of  proposals  received  for  furnishing  piles,  lumber,  gravel,  bolts,  and  spikes  in  re- 
tpanse  to  circular  dated  November  5,  1884,  for  improvement  of  Appomattox  Miver,  Vir- 
ytnta,  opened  bg  Capt.  F.  A,  Hinman,  Corps  of  Engineers,  at  Norfolk,  Va. ,  November 
15, 1884. 


"No.  Names  and  addresses  of  bidders.  I       Date  of  delivery. 


3 
4 

5 

7 


!  B.  A.  Davis,   superintendent, 
Bermuda  Ochre  Company, 


s 


\  Cents. 


s. 
I 


Petersburg.  Va j    *94 

Joseph  A.  Tucker,  jr.,  New 
York,  N.Y ; 

E.  V.  White  &  Co.,  Norfolk,  Va 

H.  T.  Morrison  Sc  Co.,  Peters- 
burg. Va  

Tappv  &  Steel,  Petersbnrg,  Va. 

Geo.  V.  '^'cott  &  Son,  Peters 
burg,  Va 

Marks  &  Friend,  Petersburg.  Va 

Silas  £.  Mills,  Petersburg,  Va. . 


Mayer  Sc  Co.,  Norfolk,  Va. 


100  piles  to  be  delivered 
on  or  before  Decem- 
ber 10,  1884,  and  the 
rest  by  January  1, 
1885. 


95 


Prices. 


43 
P 
O 

J" 

I 


I 


Cents.  Cents. 


*$12  75 
14  00 


•64 
6 


Spikes. 


u 

9 

•^  5 
2"^ 


^ 


0 


Cents.  Cents. 


I 

4    I 


H 

3 

4 
2| 


f08 


*3^o 


*2| 


*  Accepted. 


t  To  be  dug  at  United  States'  expense. 
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COMMERCIAL  STATISTICS. 

PETERSBURG)  Va.,  Jidy  14,  1886. 

Dear  Sir:  In  accordance  with  yoar  request  I  hereby  furnish  you  statistical  infor- 
mation of  the  tonnage  of  the  port  of  Petersburg,  from  January  1  to  December  31, 
1884,  and  from  July  1,  1884,  to  July  1,  1885,  and  the  commerce  of  the  port  for  the 
fiscal  year  1884-^85.  Table  A  represents  the  tonnage  of  the  port  for  the  period 
named.  Table  B  shows  the  articles  of  freight  received  at  or  sent  from  the  port  by 
'way  of  Appomattox  River,  with  the  values  thereof,  at  ^he  city  of  Petersburg  daring 
the  year  ending  June  30, 1885. 

Table  A. — Tonnage  of  the  port  of  Petersburg,  from  January  1  to  December  31, 1884,  and 

July  1,  1884,  to  July  1,  1885. 


Clau. 


Sobooners . 

Sloops 

Steamers . . 
Steam-tufcs 

Total 


Januarjl  to  December  31, 
1884. 


Number 
of  vessels. 


250 

39 

204 

431 


924 


Tonnase 
of  vessels. 


29, 827. 12 

689.68 

9, 991. 37 

5, 641. 86 


46.0M.03 


July  1,  1884,  to  July  1, 
1885. 


Number 
of  vessels. 


235 

39 

174 

445 


893 


Tonnsfe 
of  ▼essels. 


27,870.90 

484.17 

6.411.« 

5.902.14 


40, 668. » 


Table  B. — River  commerce  of  the  port  of  Petersburg,     Values  of  arUoles  of  freight. 


INWARD  FREIGHT. 


Articles. 


Coal 

Com 

Wheat 

Oats 

Hay,  straw,  Sco. 
Ice 


Value. 


Articles. 


Quano 

Lime: 

BuUders' .- 

Shell 

Salt:  Liverpooland  ground  alum. 

Cement 

Peanuts 


168,103  00  !, 
7,116  00 
4, 244  00 
2,488  00  : 
1,414  00  ; 
36,082  00    ' 

881,906  00  ' 

1, 564  00    , 
900  00  11 

1,735  00  I 
614  00 

9,020  00  II 


Potatoes 

Pig*iron 

Sumach 

Melons 

Bricks 

Lumber: 

Pine 

Poplar... 

Sycamore 

Oysters 

Oyster-shells 

Total... 


OUTWARD  FSBIOHT. 


Barrels 

Cotton 

Guano 

Stable  manure. 

Wheat 

Oats 

Lumber : 

Oak 


$1. 282  00 

62, 915  00 

4,400  00 

438  00 
12,400  00 

260  00 

3,102  00 


Lumber— Continued. 

Pine  

Poplar... 

Pine  wood 

Poplar  wood 

Miscellaneons 


Total 


SUMMARY. 


Value. 


$3,886  00 

150  00 

1.87100 

900  00 

883  00 


1,687  00 
608  00 
8,142  00 
2,565  00 
1,620  00 

629.788  00 

$56,139  00 

180  00 

56,481  00 

2,911  00 

40,000  00 


230,508  00 


Inward  commerce $529,786  00 

Oatward  commerce '. 330,508  00 

Total 760.294  00 


In  consequence  of  the  past  year  being  a  rather  dull  one  in  trade  thronghont  the 
United  States,  and  particularly  in  this  city,  the  tonnase  and  commerce  of  the  port  of 
Petersburg  fell  below  the  same  for  the  previous  year,  though  the  tonnage  forthe  veaiB 
1883  and  1884  vary  only  20  tons.  The  tonnage  and  commerce  of  the  port  will  un- 
doubtedly be  largely  augmented  when  the  navigation  of  the  Appomattox  River  shall 
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have  been  improved  so  as  to  accommodate  the  safe  and  consent  passage  of  vessels 
of  11  and  12  f^et  draught. 

The  city  of  Petersbarg  has  expended  on  the  Appomattox  River  from  1825  to  1881  the 
•am  of  $538,400,  and  from  ISdl  to  1885  $32,500,  ineliidin^  $12,500  for  a  new  dredj^e 
two  years  ago,  making  a  sum  total  of  $5<>0,900,  and  she  is  engaged  at  this  time  m 
^'odging  the  bars  in  the  channel  below  the  city.  Negotiations  have  been  going  on 
between  the  Lower  Appomattox  Company,  representing  the  city,  and  a  New  York 
firm,  with  a  view  of  entering  into  a  contract  for  the  removel  of  certain  rocks  in  the 
harbor,  which  work,  it  is  expected,  will  be  consummated  this  summer  or  fall.  It  is  like- 
wise contemplated  to  carry  on  dredging  operations  in  the  harbor,  and  also  to  alticr  the 
conrse  of  Lieutenant  Run,  when  an  appropriation  shall  have  Vieen  made  by  the  city 
council  for  this  object,  which  will  result  beneficially  to  both  harbor  and  city  wharf 
property. 

Tne  following  statistics  are  taken  from  the  official  records  of  the  United  States  in- 
ternal revenue  department  of  Petersburg  for  the  year  1884: 


Y«*r. 


TazcoUected  from  tobacco  manufaotared  in- 

Tobacco  mann* 

faotared  in 
United  States 
exported, 
pounds. 

Tobacco  manii' 

fant.tirMi  In 

United  States. 

I 

Virginia. 

Peteraburg. 

Peterbarg  ex- 
ported,  poanda. 

$18,986,258  99 

• 
$2,706,615  87 

$488,146  32 

10,637.608 

3.773,068 

1 

Very  respectfully, 

F.  A.  HiNMAN. 

Captain  of  Engineers,  U.  S,  A, 


E.  H.  Stainback, 

Fort  fVarden. 


IMPROVEMENT  OF  NOTTOWAY  RIVER,  VIRGINIA. 

There  were  no  operations  except  to  make  an  examination  of  the  lower 
19  miles  of  the  river,  which  was  found  to  be  in  fair  condition. 

There  are  no  reliable  commercial  statistics  available.  There  is  bat 
little  traffic  over  the  river. 

Koltoway  Biyer  is  in  the  collection  district  of  Norfolk,  Va. 

Money  statement 

July  1,  1884,  amount  available $579  70 

Jnly  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 126  41 

Joly  1,  1885,  amount  available 453  29 


L5- 

IMPROVEMENT  OF  BLACKWATER  RIVER,  VIRGINU. 

There  were  no  operations  except  an  incidental  examination  of  the  river 
in  connection  with  the  examination  of  other  works  in  this  vicinity.  It 
was  foand  to  be  generall^^  in  good  condition.  Two  bars  previously 
dredged  have  shoaled  slightly,  and  need  redredging,  and  several  pro- 
jecting points  already  partially  cut  off  require  further  attention.  Of 
course  any  logs,  &c.,  that  may  be  fonnd  should  be  removed^ 
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It  is  proposed  tOiBxpend  fatnre  appropriations  in  making  the  improve- 
ments noted  above. 

The  commercial  statisticf  received  are  appended  hereto.  No  more 
could  be  obtained  although  applied  for.  The  headquarters  of  the  Al- 
bemarle Steam  Navigation  Company  are  at  Franklin,  on  the  Black  water. 

The  Blaokwater  River  is  in  the  ooUectioa  district  of  Norfolk,  Va. 


Money  statement. 

Amouat  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18^ 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1H(>6  and  1867. 


$850  00 
2,500  00 


commercial  statistics. 

Office  of  Superintexdent 
Albemarle  Steam  Navigation  Company, 

Franklin,  Va.,  July  13,  1885. 

Dear  Sir:  Inclosed  I  hand  you  desired  statement  of  our  business.  It  would  havo 
been  sent  earlier  but  for  my  absence  from  home.  Other  steamers  than  ours  ran  on 
these  rivers,  and  handle,  1  suppose,  about  '25  per  cent,  as  much  stufif  as  we  do.  Wa 
do  not  run  on  Nottoway;  nor  do  we  handle  lumber,  although  large  quantities  are 
daily  shipped  from  the  counties  adjacent  to  these  rivers. 
Truly,  yours, 

J.  H.   BOOART, 

SuperintendenL 
Capt.  F.  A.  HiXMAN. 


Statement  of  tonnage  performed  by  the  Albemarle  Steam  Navigation  Company  at  Franklin, 

Va.y  from  July  1,  18S4,  to  July  1, 1885. 


Route. 


To  steamer. 


From  steamer. 


Chowan  River 

Meherrin  River., 


MeTohandiae. 

Guano. 

Total. 

Track  and 
merchandise. 

_. 

TtAiM. 
4, 799. 876 
2, 102,  528 

Cotton. 

Fiah. 

Tont. 
10, 384. 812 
4, 122, 376 

Tom. 
3, 954, 140 
2, 540, 320 

Tont. 
14, 338, 952 
6. 668, 696 

Balu. 
9,434 
6.426 

*Boxet. 
2,650 

\Barrd». 
2,821 

14, 507, 188 

6, 500, 460 

21, 007, 648 

6. 902, 404 

14,860 

2,550 

2.311 

*  Freeh  fish,  875  poands  per  box. 


t  Salt  flsh,  North  Carolina  coined  and  roe  herring. 


L  6. 


IMPROVEMENT  OF  ARCHER'S  HOPE  RIVER,  VIRGINIA. 

There  were  no  operations  except  to  examine  work  done  and  perform 
routine  office  work. 

The  examination  showed  that  the  outer  end  of  the  dredged  channel 
has  shoaled  about  one  foot  while  the  inner  portion  remains  in  good  con- 
dition. 

No  reliable  commercial  statistics  are  available.  However,  they  are 
nnimportant. 

Archer's  Hope  River  is  in  the  collection  district  of  Yorktown,  Va. 
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Money  statement. 

Julyl,  1884;  amount  available $125  21 

July  1,  18>^y  amonnt  ex[)«nded  duriAg  fiscal  year,  exdaslye  of  outstanding 
lUbilitie*  July  1,  1884 ..,...- 79  25 

July  1,  1885,  amonnt  available 45  96 

{Amount  (estimated)  rec^uired  for  completion  of  existing  project 9, 400  70 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      5, 000  00 
Submitted  in   compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


L7. 

IMPROVEMENT  OF  NORTH  LANDING  RIVER,  VIRGINIA  AND  NORTH 

CAROLINA. 

The  operation  consisted  in  removing  435  logs  and  62  stumps  from  the 
channel  during  January  and  February,  thus  clearing  it  again  of  obstruc- 
tions of  this  character,  and  maintaining  navigation. 

The  river  was  also  examined  and  cross-sections  made  between  Beacon 
1  and  Beacon  4,  4f  miles,  to  ascertain  its  condition.  Some  small  shoals 
have  reformed  that  require  redredging  to  restore  the  channel.  Between 
the  said  beacons  the  9-foot  channel  is  from  20  to  60  feet  wide,  and  the 
removal  of  28,882  cubic  yards  of  material,  measured  in  place,  is  required 
to  obtain  the  full  width  and  depth  desired.  The  details  are  shown  in 
the  following  statement : 

Location:  F*rom  Beacon  1  to  Beacon  4.  Total  length,  25,100  feet.  Width  of  cut, 
80  feet.    Depth  at  winter  stag^e,  9  feet. 

Cahic  yards  of  material  remoyed,  measared  in  scows :  18^50,  94,962 ;  1881,  64,354 ; 
total,  163,316. 

Condition  of  channel,  1885:  Width,  20  to  60  feet;  depth,  9  feet;  average  width, 
45  feet ;  average  depth,  9  feet. 

Cahic  yards  to  be  removed,  measured  in  place,  to  make  channel  80  feet  wide  and  9 
feet  deep :  Beacons  1  to 2,  2,171  cubic  yards;  2  to  3,  19,484  cubic  yards;  3  to  4,  7,227 
cable  yards ;  total,  28,882  cubic  yards. 

The  estimated  cost  of  removing  the  above  material  at  25  cents  per  cubic  yard  is 
$7,220.50. 

The  constrnction  of  a  combined  steamhoister  and  pile-driver  has 
been  commenced  for  use  on  this  work  and  also  on  the  Pamlico  and  Tar. 
For  the  details  relative  thereto  see  report  for  this  fiscal  year  on  the 
latter. 

Plans  and  specifications  have  been  prepared  for  bailding  a  steam- 
tender  for  use  on  this  and  other  works.  For  the  details  relative  thereto 
see  report  for  the  fiscal  year  in  question  on  harbor  at  Norfolk,  Virginia, 
and  its  approaches. 

The  foregoing  work  was  done  by  hired  labor  and  machinery  and  the 
purchase  of  material  in  open  market. 

It  is  proposed  to  apply  fature  appropriations  to  dredging  as  above, 
and  also  to  the  removal  of  logs  and  snags  that  continue  to  form  obstruc- 
tions. The  most  of  this  is  due  to  the  careless  handling  of  log-rafts,  for 
which  there  seems  to  be  no  remedy. 

The  commercial  statistics  are  appended  hereto ;  they  also  relate  to 
Carritnck  Sound,  Coanjok  Bay,  and  North  River  Bar,  which  are  on 
the  same  inland  water-route. 

North  Landing  River  is  in  the  collection  district  of  Norfolk,  Ya. 
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Money  statement, 

July  1,  1H84,  amouDt  available $5, 722 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 $2,082  94 

Julyl,  1885,  outstanding  Uabilities 1,938  44 

4,02138 

July  1, 18a5,  amount  available 1,701  28 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 1887    10, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


commercial  statistics. 

Office  of  the  Albemarle  and  Cuesapbake  Canal  Compant, 

Norfolk,  ra.y  July  6,  1885. 

Dear  Sir  :  At  your  request  I  inclose  list  of  steamers  and  others  vessels  navigating 
Elizabeth  and  North  Landing  rivers,  via  Albemarle  and  Cheasapeake  Canal ;  also 
statement  of  the  commercial  traffic  for  the  fiscal  year  ending  June  30,  1885. 
Very  respectfully,  your  obedient  servant, 

Marshall  Parks, 
FreHdemt. 
Capt.  F.  A.  HiKHAN, 

Corjps  of  Engineers. 


List  of  Bteaml>oats  navigiiHng  North  Landing  and  Eligabeih  rivers  via  Albemarle  and  Ckestk' 

peake  Canal  for  fiscal  year  ending  June  30,  1885. 


*Arftfco. 

Aogasta. 

Al^ed  Spear. 

Bonito. 

*Brftmble. 

Bell  Virginia. 

Croatan. 

Cnrrltuok. 

Chowan. 

•C.B.  Phillips. 

Cnmberlana. 

Charlee  Hen^Je. 

Conaho. 

•Dixie. 

Diseover. 

Defiance. 

E.N.Fairchild. 

Kxperiment. 

*E.  A.  Stevens. 

E.  B.  Lane. 

Eetelle. 

Edith. 

Free  Canal. 

G.  H.  Stoat. 

6.  H.  R4>eyei. 

G.  W.  Roper. 

G.M.Hiir. 

G.  H.  Wright. 


Gieenwioh. 

GoldsboTo. 

Gipsey. 

Helen  Smith. 

Harbinger. 

H.  B.  Culpep^r. 

Hamilton. 

Hygeia. 

Howard. 

H.  McFadden. 

•Holly. 

L  D.  Coleman. 

Ida. 

J.W.  Fearing. 

Juniper. 

*JeMamine. 

Kings  County. 

Keystone. 

Lacy. 

Lota. 

Levi  Davis. 

*Lookout. 

I<eila. 

Lamberman. 

Meteor. 

Mollie  Wentx. 

Manistee. 

Monitor. 


Magnolia. 

M.  E.  Roberta. 

MaiyC. 

M.  B.  Dickermaii. 

New  Berne. 

Nettle. 

Norwood. 

Nellie  Pryor. 

N.  W.  A.  Cobb. 

*Nettle. 

Oneida. 

Pierpont. 

Palermo. 

Robert  Tamer. 

Banger. 

E.  T.  Waters. 

Remington. 

Stewart. 

Silver  Wave. 

Spring  Garden. 

S.  NeilBon. 

Storm  Signal. 

Uncle  Knapp. 

Virginia. 

'Violet, 

W.  T.  Taylor. 

William  Gates. 

W.  H.  Armitage. 


Those  marked  *  belong  to  or  employed  by  United  States  Government. 
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Numher  and  eUui  of  vesB^U  passed  through  the  JIbemarle  and  Chesapeake  Canal  for  th& 

fiscal  year  ending  June  30, 1885. 


Dttle. 


SteMnen. 


1884. 

July 

Angast. 

September. 

October 

ICoTeaibe^ 

188& 

Febmaiy 

March 

April 

Jmie 

irarth 

Sooth 

Total 


274 
286 
229 
261 
278 
237 


238 
219 
240 
279 
280 
239 


2,976 


1.488 
1,488 


2,976 


Schooners. 


236 
146 
57 
62 
52 
41 


75 
50 
57 
70 
120 
84 


1,099 


Sloops,  i  Barges. 


630  I 

520  I 


1,059 


42 

68 

16 

6 

8 

6 


18 
6 
9 
12 
11 
10 


204 


97 
107 


204 


40 
50 
49 
65 
71 
51 


44 

46 
66 

68 
49 
34 


688 


318 
816 


638 


Lighters. 


10 
12 
18 
18 
9 
16 


7 
8 
8 
10 
9 
6 


131 


80 
61 


181 


Bafts. 


20 
15 
12 
14 
17 
10 


12 
11 
15 
17 
21 
17 


181 


181 


181 


TotaL 


622 
557 
381 
415 
430 
360 


384 


401 
455- 
631 
390 


5,366^ 


2.884 
2,481 


6,366. 


Ofvick  Albkmablb  and  Chesapeajce  Canal  Company, 

Norfolk,  Fa.,  June'^0,  1885. 


n^de  of  the  Albemarle  and  Chesapeake  Canal  for  fiscal  year  ending  June  30,  1885,  passing 

through  Elizabeth  and  North  Landing  rivers. 


GOING  NORTH. 


Artioles. 


Cottoa bales 

Fish barrels 

NaralstOToa do. 

Spirits  fcorpentiiie do. 

, pounds 

, crates 

, pounds 

Wood oords 

Peaa bushels 

BaUroadtiea 

bushels 


Qnantity. 


Artioles. 


61,877   '  Corn bushels.. 

3,860  Peanata bags.. 

8,735  .  Rice bushels. 

72  Wheat do.. 

866,900  I  T^termelons 

2,229  ,  Lumber feet. 

21,020  I  Shingles 

868  ;  Staves 

4,414  I  Laths 

22, 515  Passengers 
25,939 


Quantity. 


102,466 

16, 576- 

20, 501 

8,793 

260,027 

63, 284, 528 

22,362,678 

78, 012 

1, 702, 730 

1, 


GOING  SOUTH. 


barrels.. 

Beef  aad  pork do... 

Beer  and  dder .. do... 

Jfloar .do... 

Jiah do... 

Molasses do  .. 

I«iqaors do... 

8«0ars do  .. 

Coffee  bAgs- 

Hataandshoea cases.. 

Soap  and  candles boxes.. 

Tobaoeo do... 

cabiofeet.. 


702 

8,072 

407 

48, 263 
1,605 
1,907 
1,722 
5,058 
1,651 
2,931 
7,382 
2.557 

34,432 


M  Nails kegs..; 

Lime casks..! 


Oyster  shellB bnshels. 

Iron i>ounds.. 

Guano tons.. 

Hay bales. . 

Salt sacks.. 

Lime bushels. . 

Oil barrels., 

Coal  tons.. 

Ice do. . , 

Passengers 


1,668 
1,788 

33,675 

141, 951 

2,287 

7,007 

7,086- 

80,000 
2,721 
2,559^ 
3,590 
1,903 
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L  8, 

IMPROVEMENT  OF  E  DENTON  BAY,  NORTH  CAROLINA. 

The  act  of  July  6,  1884,  appropriated  $10,000  for  this  work.  A  proj- 
ect for  the  expenditure  thereof  was  submitted  to  the  Ghief  of  Eugineers 
and  duly  approved. 

In  accordance  therewith  proposals  were  invited  for  dredging,  and  on 
January  28,  1885,  a  contract  was  made  with  Thomas  P.  Morgan,  esq., 
the  lowest  bidder,  to  do  the  work  at  14  cents  per  cubic  yard,  measured 
in  place,  and  $7  per  hour  for  the  time  consumed  and  lust  in  removing 
stumps  and  logs,  provided  that  no  charge  be  made  for  time  consumed 
in  removing  stumps  or  logs  blown  to  pieces  by  the  United  States,  but 
only  for  the  time  so  lost. 

Work  was  to  have  been  commenced  under  the  contract  February  23, 
1885,  but  for  various  causes  Mr.  Morgan  did  not  begin  operations  until 
March  19, 1885.  Up  to  June  30, 1885,  he  removed  an  approximate  es- 
timatie  of  29,000  cubic  yards.  Being  unable  to  complete  the  contract 
by  the  time  specified  therein — June  30, 1885 — he  asked  for  and  obtained 
an  exteuvsion  of  the  time  to  August  31, 1885.  The  total  amount  to  be 
removed  under  the  contract  is  60,943  cubic  yards,  contingent  on  the 
funds  available. 

The  dredging  has  all  been  to  a  depth  of  9  feet  at  ordinary  low  water, 
and  has  resulted  in  a  straight  channel  150  feet  wide  from  the  9 -foot 
curve  in  the  bay  to  the  proposed  triangular  turning-basin,  1,100  feet,  the 
construction  of  nearly  all  the  turning-basin  (about  eight  acres),  and  a 
channel  at  least  100  feet  wide  thence  in  front  of  the  railroad  wharf, 
1,150  feet,  all  of  which  has  very  materially  aided  navigation  and  com- 
merce. 

The  character  of  the  material  dredged  was  as  follows :  From  the  bay 
in  for  a  distance  of  700  feet  it  was  very  soft ;  thence  to  the  turning- 
basin,  400  feet,  it  was  very  hard  sand ;  the  material  in  the  turning- 
basin  was  generally  very  soft,  and  that  in  front  of  the  railroad  wharf 
was  composed  of  soft  mud,  roots,  and  stumps.  Six  hundred  pounds  of 
No.  2  dynamite  was  used  here  by  the  United  States  in  blasting. 

The  funds  available  will  do  a  little  more  of  the  work  yet  to  be  done. 
It  is  proposed  to  apply  the  funds — $8,000 — asked  for  the  fiscal  year 
ending  June  30, 1887,  to  widening  the  inner  channel  and  enlarging  the 
turning-basin,  thus  completing  the  work  in  accordance  with  the  plan 
and  estimate. 

Parties  have  been  requested  to  furnish  commercial  statistics,  but  none 
have  been  received.  There  is,  however,  a  large  trade  in  fish,  truck,  cot- 
ton, &c.,  centering  here,  due  principally  to  the  Norlblk  Southern  Railroad. 

Edenton  Bay  is  in  the  collection  district  of  Albemarle,  N.  C. 

Money  statement 

Amouot  appropriated  by  act  approved  July  5,  1884 |10, 000  00 

Amount  received  from  an  officer  for  fael 49  50 

10, 049  50 
Jaly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $4,216  53 

July  1,  18«5,  outstanding  liabilities 2,090  34 

6,306  87 

July  1,  1885,  amount  available 3,742  63 

(Amount  ^estimated)  required  for  cDmpletion  of  existing  project 8, 000  00 
Amount  tuat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      8, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
^harbor  acts  of  1866  and  1867. 
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Abtiract  of  proposals  received  for  dredging  in  EdentonBay^  North  Carolina^  opened  hy  Capt. 
F,  A.  ffinmant  Corps  of  Engineers,  at  Norfolk,  Va.,  January  23,  18d5. 


N«m«s  and  addrMset  of 
bidders. 


ThomaaP.  Morgan,  Wash* 
infton,  D.  C. 


Gea  S.  Ward,  Cnrrltaok 
Court  Hoase,  N.  C. 


James  Caler  A,  Son,  Nor- 
folk, Ya. 


Date  of  commence- 
ment and  com- 
.  pletioD  of  work. 


Contract  with  Thomas  P.  Morgan. 


Number  and 
kind   of   ma- 
chines to  be 
used. 


Capacity. 


Aocording  to  spec- 
ifications. 


According  tospec- 
iflcations. 


Commence  on  or  ; 
before  April  5,  | 
1885,  and  com-  j 
plete  on  or  be-  , 
fore  June  30,1885.! 


One  or  more  '500  cubic 
dipper  dredges.'      vards  per 


One  dipper 
dredge. 


1000  cubic 
I  yards  per 
day. 


Price  per  cubic 
yard. 


14  cents,  and  $7  per 
hour  for  removal 
of  stumps  and 
logs. 

17.7  cents,  and  $25 
each  for  all 
stumps  over  12 
inches  in  diame- 
ter. 

16}  cents. 


L  g. 

OCPROVEMENT  OF  CURRITUCK  SOUND,  COANJOK  BAY.  AND  NORTH  RIVER 

BAR,  NORTH  CAROLINA. 

The  act  of  Jnly  5,  1884,  appropriated  $5,000  for  the  improvement  of 
Carritack  Sound.  A  project  for  the  expenditure  thereof  was  submitted 
to  Uie  Chief  of  Engineers  and  duly  approved.  In  accordance  there- 
with proposals  were  invited  for  dredging,  and  on  October  18, 1884,  a 
contract  was  made  with  George  E.  Ward,  esq.,  the  lowest  bidder,  to  do 
the  work  at  14^  cents  per  cubic  yard,  measured  in  scows. 

Work  was  to  have  been  commenced  under  this  contract  on  November 
1, 1884,  and  continued  thereafter  until  completed.  Mr.  Ward,  however, 
l^gan  operations  November  12,  1884,  and  finished  the  contract  May  2, 
1885. 

During  this  time  he  removed  35,000  cubic  yards  of  material  from  the 
channel  between  beacons  6  and  7,  all  of  which  materially  benefited 
navigation  and  commerce. 

The  entire  channel  through  the  sound  and  bay  was  cross  sectioned 
to  ascertain  its  condition,  which  is  shown  in  the  following  table : 


Loeatlon. 


4  to  6 
5fco6. 

6to7 

BcMons'TtoS 
dofl^jokBAy.. 


I 

3 

O 

H 


rttL 

14,580    j  1880 
1879 
1880 
1882 
I  1885 

e.8G0{    Jg? 

1881 
1888 


12, 060^1 


12,125| 


«'*»■*» 


I  ^     Conditionof  channel,  1885.  |  g'^'SIJ 


Akh 


I 


122, 800  ) 
21,  259  S ! 
89.693    i 
24,7841  I 
32, 615  I  ; 
83, 127  f 
35. 000  J 
70, 475  I ! 
47, 808  5 
*48, 113  ( 
*47, 518  5 


• 

3 

• 

•3 

2 

1 

FL 

Feet. 

30  to  70 

8 

50  to  80 

8 

ro 

20  and 

50  to  120 

r 

10  to  70 

8 

10  to  50 

8 

50 
60 

110 

35 
35 


8.3 

8.5 

&8 

8.6 
8.3 


53,000 
36,883 

15,008 

23.846 
84,529 


216,075 


•  This  material  was,  with  the  exception  of  a  small  quantity,  measured  in  plaoe. 
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To  complete  the  work  will  require  the  removal  of  215,075  cubic  yards 
of  material,  measured  in  place,  which  at  25  cents,  equals  853,768.75. 

An  examination  and  map  were  also  made  of  North  River  Bar.  It  is 
evident  that  it  would  be  very  expensive  to  improve  this  bar  by  means 
of  jetties,  it  being  so  large,  nor  is  it  likely  that  there  will  ever  be  funds 
available  to  so  improve  it.  Fortunately,  it  is  hard  and  quite  constant. 
It  is  believed  that  a  dredged  channel  through  it  would  be  maintained 
by  the  currents  (due  almost  entirely  to  the  winds),  and,  also,  by  steam- 
ers, two  range  lights  being  propiTly  located  to  mark  the  channel.  It  is 
accordingly  recommended  that  a  straight  channel  be  dredged  through 
it  7,150  feet  long,  150  wide,  and  9.4  feet  deep  at  ordinary  low  water, 
which  will  require  the  removal  of  37,847  cubic  yards  of  material,  meas- 
ured in  place,  which,  at  30  cents,  equals  $11,354.10,  making  a  total  esti- 
mate of  $65,122.85  for  the  completion  of  this  entire  work. 

The  range  lights,  of  dififerent  heights  and  colors,  should  be  gas-bea- 
cons like  those  constructed  by  the  Light- House  Department  in  Curri- 
tuck Sound  and  North  Elver.  They  should  be  placed  inside,  on  the  pro- 
longation of  the  east  side  of  the  proposed  channel,  and  not  too  far  from 
the  bar.  The  expense  of  maintaining  these  lights  would  probably  not 
be  very  great,  as  the  said  department  has  the  plant  near  by  for  manu- 
facturing gas,  charging  beacons,  &c. 

Plans  aid  speeitications  have  been  prepared  for  building  a  steam- 
tender  for  use  on  this  and  other  works.  For  the  details  relative  thereto 
see  report  for  this  fiscal  year  on  harbor  at  Norfolk  and  its  approacheSf 
Virginia. 

The  commercial  statistics  are  the  same  as  those  to  be  found  in  report 
on  North  Landing  River  for  this  fiscal  year,  these  works  being  on  the 
same  inland  water-route. 

Currituck  Sound,  Coai^jok  Bay,  and  North  River  Bar  are  in  the  collection  diBtriet 
of  Norfolk,  Va. 

Money  statement. 

July  l,lv«^,  amount  available $3,000  50 

Amount  appropriated  by  aot  approved  July  5,  1884 5, 000  00 

8,000  50 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July,  1884 6,500  00 

July  1, 1885,  amount  available 1,500  50 

Amount  (estimated)  required  for  completion  of  existing  project 15, 213  96 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    65,  l*/2  85 
]  8ubmitte<l  in  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


Ahsiraci  of  proposals  received  for  dredging  in  Currituck  So  tmdj  North  Carolina,  opened  hjf 
Capt,  F.  A.  Hininanj  Corps  of  Engineers^  at  Norfolk^  To.,  October  6,  1884. 


Ko. 


3 


Names  aod  addresaes 
of  hidden. 


I 


Thomas  P.  Morfran, 
Washington,  D.  C. 

H.    £.    Culpepper, 


Portsmoat 


peppi 
ih,  va 


George  E.  Ward, 
Washington,  D.  C. 

James  Caler  &  Son, 
Norfolk,  Ya. 


Number  and  kind  |   now»«««*« 

of  machinc^8  to        ^apac^ty 

beuaod.  !    P®*^  <»»>• 


'I 


Oubie  yards. 
One  dipper  drodK^I  ^0 


One  or  more  of  Os- 
good's patent  ma- 
chines. 

One  or  more  dip-  | 
per  dredges,  Os-  i 
good's  improved. 

One  dipper  dredge. 


300 
300 


Date  of  commencement   and 
completion  of  work. 


Begin  work  on  October  15, 
and  complete  it  on  or  before 
Jan«  80, 1885. 

Commence  work  on  or  before 
November  15, 1884,  and  com- 
plete it  as  soon  as  possible. 

Commence  work  immediately 
upon  notice  of  award,  and  fln- 
ish  on  or  before  April  1, 1885. 

Commence  work  on  or  before 
May  1, 1885,  and  complete  it 
on  br  before  Jane  30, 1885. 


Rate  per 
cabio  yd. 


Omts, 


34 


14i 


Contract  with  George  £.  Ward. 
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L  10. 

IMPROVEMENT  OP  MEHERRIN  RIVER.  NORTH  CAROLINA. 

The  operations  consisted  in  again  clearing  the  entire  navigable  por- 
tion of  the  river,  11  miles  of  obstructions  during  the  month  of  March. 
The  following  were  removed  :  44  overhanging  trees,  12  sunken  trees,  57 
milMogs,  and  6  snags.  This  work  was  done  by  hired  labor  and  ma- 
chinery. The  river  was  inspected  and  found  to  be  in  good  condition  with 
the  exception  of  two  shoals,  with  a  minimum  depth  of  8  feet  of  water 
thereon,  that  required  dredging. 

It  is  proposed  to  expend  future  appropriations  in  dredging  and  in  re- 
moving obstructions,  like  those  above,  that  will  continue  to  form. 

A  portion  of  the  commercial  statistics  will  be  found  in  report  for  this 
fiscal  year,  on  the  Black  Water  Eiver.  There  are  more,  as  other  lines 
of  boats  ply  there,  but  they  could  not  be  obtained,  although  applied  for. 

The  Meherrin  River  is  iu  the  second  coUectioD  district  of  North  Carolina. 

Money  statement. 

Joly  1,1884,  amount  available f8t)6  10 

July  1, 1885,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1884 418  50 

JfUy  1,1885,  amount  available 447  60 

r  Amount  (estimated )  required  for  completion  of  existing  project 7, 500  00 

J  Amonnttbatcanbeprofitablyexpeudedinfi8calyoarendingJune30, 1887      7,500  00 
]  Submitted  in  compliance  with  requirements  of  section  ^  of  river  and 
V     harbor  acts  of  1866  and  1867. 


la    II. 

IMPROVEMENT  OF  PAMPLICO  AND  TAR  RIVERS.  NORTH  CAROLINA. 

« 

The  act  of  July  5,  1884,  appropriated  $5,000  for  this  work.  A  proj- 
ect for  the  expenditure  thereof  was  submitted  to  the  Chief  of  Eugi- 
Deersanddoly  approved.  In  accordauee  therewith  proposals  were  invited 
for  building  a  combined  steam-hoister  and  pile-driver  for  use  on  this 
work,  and  also  on  North  Landing  Kiver,  to  be  paid  for  from  tbe  funds 
available  for  each,  share  and  share  alike.  All  bids  received  therefor 
were  rejected  as  excessive,  and  authority  was  granted  to  build  the 
aame  by  hired  labor  and  the  purchase  of  materials  in  open  market. 
The  construction  of  this  has  bden  commenced  accordingly.  It  drew  8 
inches  when  launched  and  will  shortly  be  finished.  It  will  be  pro- 
vided with  pump  for  water-Jet  and  fully  equipped  for  work. 

The  following  was  done  by  the  hire  of  labor  and  machinery  and  the  pur- 
chase of  materials  in  open  market:  Commencing  at  a  pointllmiles  below 
Tarboroagh,  (he  river  was  cleaned  for  a  distance  of  8^  miles,  or  to  within 
7  miles  of  Greenville.  For  this  purpose  650  logs,  106  stumps,  617  snags, 
5  bridge-piles,  one  large  sunken  flat,  and  149  leaning  trees  were  re- 
moved. 

An  examination  of  the  river  was  made,  which  shows  it  to  be  in  the 
following  condition :  Of  the  forty -one  jetties  twenty-five  were  iu  good 
order,  and  the  balance  not.  As  a  rule  they  have  proved  of  benefit  to 
navi^tion,  but  more  will  be  required  to  complete  the  project.  Some 
have  been  damaged  by  steamers  striking  them  at  high  water,  for  which 
reason  piles  should  be  placed  at  the  ends  thereof  to  mark  them.    The 

66  £ 
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best  jetties  are  those  composed  of  two  rows  of  piles,  filled  in  with  logs, 
&c.  No  work  has  been  done  on  jetties  since  1882.  There  are  yet  many 
overhaDging  trees  along  this  river,  and  many  logs,  snags,  &c.,  to  be  re- 
moved. The  bridges  at  Greenville  and  Sparta  collect  large  quantities 
of  drift,  which  causes  shoals  and  rapids  to  form  to  the  detriment  of  navi- 
gation. Glear  span-bridges  should  be  substituted  therefor.  Steamers 
run  regularly  from  Washington  to  Greenville  the  year  round,  and  thence 
to  Tarborough  only  during  high  water. 

For  this  fiscal  year  the  following  commercial  statistics  have  been  re- 
ceived from  the  Clyde  and  Old  Dominion  Steamship  Companies: 

Bales  of  cotton 27,054 

Rice barrel*..  5,343 

Shingles 917,029 

Naval  stores barrels..  4,738 

Potatoes Hfllb 

Lumber feet..  94,(i86 

Miscellaneons  packages 22, 64:!! 

Aggregate  tons  of  merchandise  shipped 9,552.697 

Money  statement, 

July  1,  1884,  amount  available $2,333  67 

Amount  appropriated  by  act  approved  July  5,  1884 5,00000 

7,333  67 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 |3,749  83 

July  1, 1885,  outstanding  liabUities 1,120  94 

4,870  77 

July  1,  1885,  amount  available 2,462  90 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  endin  e  June  30, 1887      5, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

Abstract  of  proposals  received  for  furnishing  and  delivering  a  combined  steam-koislersMi 
pile-driver  for  Pamplico  and  Tar  rivers,  North  Carolina,  and  North  Landing  River,  Tv- 
ginia  and  North  Carolina,  opened  by  Capt,  F,  A,  Binman,  Corps  of  Engineers,  at  JSor 
folk,  Ta.,  ApHl  17,  1885. 


Na 

Nameii  and  addreMses  of  bidden. 

.  Time  for  delivery. 

Price 

1 

Peter  H.  Briokhead,  Toledo,  Ohio 

Accordinff  to  apeciflcatlona 

•^2 

2 

L.  G.  Ferris.  Baltimore.  Md 

Accordinff  to  BDeoiflcationa  . 

3 

Wm.  E.  Woodall.  Baltimore.  Md 

In  seventy  days  after  acceptance  of  bid. . . 
Acoording  to  apeoiflcationa 

4 

The  Paaey  and  Jonea  Company,  Wilming- 
ton, Del. 

• 

"H  ""^ 

All  bids  rejected  as  being  excessive. 


L  12, 

IMPROVEMENT  OF  YADKIN  RIVER,  NORTH  CAROLINA. 

'   The  operations  were  confiDed  to  the  5J  miles  of  the  river-front  from 
Barnes's  Shoal  up  to  Swicegood's  Mill  Dam. 

At  Barnes's  Shoal  one  wing-dam  was  completed  and  four  more  built, 
aggregating  365  linear  feet;  at  Big  Bock  Shoal  513  cubic  yards  of  rock 
were  blasted  and  removed  from  the  channel,  a  portion  being  used  for  a  re- 
vetment along  the  left  bank,  and  thebalancefor  a  dam  110  feet  long  across 
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the  iipx)er  part  of  the  shoal ;  at  Hairiston's  Ferry  a  namber  of  bowlders 
were  removed  from  the  channel,  and  just  above  here  six  wing-dams  were 
built  in  pairs  opposite  to  each  other,  aggregating  585  feet  in  length. 
These  are  composed  of  rock  and  brush ;  but  little  of  the  latter  had  been 
used  in  dams  heretofore.  From  Swicegood's  Mill  Dam  a  training-wall 
was  built  down-stream,  generally  in  the  middle  of  the  river,  for  a  dis- 
tance of  750  feet,  composed  of  logs,  brush,  and  rock,  and  six  wing-dams, 
^gi^RAting  328  linear  feet,  built  in  relation  te  same,  which,  in  connec* 
tioD  with  similar  work  proposed,  is  intended  to  carry  the  channel  over 
Swicegood's  Mill  Dam  at  the  north  end  without  injury  to  the  water- 
X>ower,  but  on  the  contrary  improving  it  incidentally.  A  total  of  2,138 
linear  feet  of  wingdams  and  training- wall  was  built.  Field-work  closed 
for  the  season  December  2, 1884,  on  account  of  cold  weather,  and  was 
not  resumed  again  during  the  fiscal  year  ending  June  30,  1885,  there 
being  no  approved  project  for  the  expenditure  of  the  funds  available. 
This  work  was  done  by  the  hire  of  labor,  the  purchase  of  material  in 
open  market,  and  the  use  of  the  United  States  plant. 
The  act  of  July  5, 1884,  provided  as  follows: 

Thftt  the  Slim  of  $6,000,  aathorized  by  the  act  approved  June  14,  1880,  to  be  ex- 
pended for  the  removal  of  dams  iu  Yadkin  River,  North  Carolina,  may  be  nsed  by  the 
Secretary  of  War  for  acqniriog  the  right  of  way,  by  removal  or  otherwise,  of  snch 
dams  as  may  be  necessary  for  the  contemplated  improvement,  the  said  right  of  way 
or  removal  to  be  obtained  by  agreement  with  the  parties  interested,  or,  m  event  of 
failure  to  make  a  reasonable  agreement,  by  condemnation,  as  provided  for  by  the  laws 
of  the  State  of  North  Carolina. 

It  is  questionable  whether  the  expenditure  of  any  of  this  sum  will  be 
necessary,  as  recent  investi^srations  show  that  the  dams  can  all  be  best 
and  most  economically  passed  by  using  dams  and  training-walls,  or  by 
locks,  as  the  case  may  be.  Accordingly,  this  amount  will  be  held  for 
the  present.  It  would  be  very  expensive  to  make  low- water  navigation 
on  this  river  in  any  manner;  the  commerce  to  be  developed  would  not 
justily  it. 

On  June  20, 1885,  the  Chief  of  Engineers  approved  the  recommenda- 
tion made  in  the  project  submitted  January  6, 1885,  that  the  balance  of 
the  funds  available,  aside  from  the  $6,000  reserved  for  acquiring  the 
right  of  way  by  removal  or  otherwise  of  dams,  be  applied  to  improving 
the  river  at  Swicegood's  Mill  Dam,  Dutchman's  Island,  Boon's  Ford 
Shoal,  reef  below  Fulton,  Peebles'  Dam,  Peebles'  Beef,  and  Hartley's 
Dam,  in  the  order  named,  for  navigation  at  winter  stages.  Accordingly, 
needed  repairs  to  the  plant  were  commenced,  and  work  will  be  resumed 
at  Swioegood's  Mill  Dam  shortly. 

No  commerce  existed  upon  the  river  before  the  commencement  of  the 
improvement,  and  none  has  been  developed  by  it  thus  far. 

The  overseer  on  the  work  reports  the  following  commercial  statistics 
under  date  of  July  4, 1885 : 

In  reply  to  your  inquiry  in  reference  to  commercial  statistics  of  that  country  lying 
aloDff  the  Yadkin  River,  from  the  North  Carolina  Railroad  Bridge  to  foot  of  Bean's 
Shoala,  I  have  the  honor  to  make  the  following  statement:  Last  year's  corn  crop  was 
considerably  short  of  the  year  previous.  The  wheat  crop  of  1884  and  1885  is  hardly 
more  than  half  of  1883  and  1884.  There  has  been  a  marlced  increase  in  the  tobacco 
crop.  Very  little  of  the  com  made  in  this  section  would  be  carried  out  except  in 
wh^ky,  and  possibly  Davie,  Davidson,  and  Rowan  counties  receive  from  the  western 
market  from  12,000  to  15,000  bushels  of  com,  which  is  distilled.  There  are  also  about 
2,000  bushels  of  rye  brought  from  the  west  for  the  same  purpose.  The  demand  for 
western  com  in  my  own  section  has  been  very  strong,  and  mucn  of  it  would  have  been 
•old  here  bot  for  the  want  of  railroad  facilities  or  transferring  from  railroad  to  boat 
mt  railroad  bridge. 
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The  agricultural  products  of  above-named  section  are : 

Indian  corn bushels..    448,884 

Wheat do....     106,423 

Rye do 5,636 

Oats - do....      40,450 

Tobacco pounds.. 2, 400, 000 

Cotton  (exclusiTe  of  Rowan) •bales..        1,800 

•  ••••••* 

The  Yadkin  River  is  in  the  sixth  collection  district  of  North  Carolina. 

Money  statement 

Julyl,  1884,  amount  available $23,298  60 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 8,574  65 

July  1, 1885,  amount  available 14,723  95 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


L  13. 

IMPROVEMENT  OF  SCUPPERNONG  RIVER,  NORTH  CAROLINA. 

The  act  of  July  5, 1884,  appropriated  $2,000  for  this  work.  An  ex- 
amination of  the  river  was  made  preliminary  to  the  resumption  of 
operations,  bat  there  were  none,  as  the  work  was  not  argent  and  the 
plant  to  be  employed  on  it  was  engaged  elsewhere.  A  party  is  now 
(July  15)  engaged  in  completing  the  improvement. 

Commercial  statistics  have  been  sought  for,  but  none  obtained 
Two  steamers  run  regularly  on  the  river  and  do  an  extensive  business 

The  Scuppemong  River  is  in  the  collection  district  of  Albemarle,  N.  O. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 |2,000<^} 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 t23  12 

July  1,  1885,  outstanding  UabiUties 97  55 

120  67 

July  1,1886,  amount  available 1,879  3} 


L  14. 

REMOVING  SUNKEN  VESSELS   OR  CRAFT  OBSTRUCTING  OR  ENDANGEB- 

ING  NAVIGATION. 

A  recent  examination  of  the  Scuppernong  Eiver,  North.  Carolinai 
disclosed  the  fact  that  navigation  was  seriously  obstructed  by  the  wreck 
of  the  schooner  Lawrence,  lying  in  a  narrow  bend  near  SprailFs 
Bridge.  She  had  sunk  from  neglect  to  pump  her  out ;  had  been  there 
for  over  a  year,  and  no  one  seemed  inclined  to  remove  her,  although  it 
could  have  been  done  easily.  All  the  steamboat  men  greatly  desired 
her  removal,  but  did  not  know  how  to  effect  it.  It  is  understood  that 
the  authorities  of  Washington  County,  North  Carolina,  were  asked  to 
do  it  but  declined. 
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As  the  ownership  of  her  could  not  be  ascertained,  she  was  doly  ad- 
ertised  under  the  law. 

S.  S.  Simmons,  esq.,  of  Creswell,  N.  0.,  claims  some  interest  in  her, 
ad  has  promised  to  pay  for  the  advertising  and  to  remove  her  very 
x>ii  without  expense  to  the  United  States. 


L15- 

SELIMIKABT  EXAMINATION  OF  PERQUIMANS  RIVER  ABOVE  HARTFORT 

[hertford],  north  carolina. 

United  States  Engineer  Oppioe, 

Nor/oUc,  Fa.,  October  31, 1884. 

OsNEBAX. :  In  accordance  with  your  instructions  of  the  4th  ultimo,  I 
ftve  the  honor  to  submit  the  following  report  upon  a  preliminary  ex- 
ninationof  ^^PerquimansBiver  above  Hartfort  [Hertford],  K  C.,'^made 
Dder  my  direction  by  Mr.  Oieorge  H.  Elliott,  assistant  engineer. 
It  is  believed  that  his  report  thereon,  transmitted  herewith,  givea  the 
iformation  desired.  The  conclusions  arrived  at  therein  are  indorsed 
jT  me. 

Very  respectfully,  your  obedient  servant, 

P.  A.  HiNMAN, 

Captain  of  JEngineers, 
ig.  Gen.  John  Newton, 
Chief  of  EnginetTB^  U,  8.  A. 


rkport  of  mr.  oeorob  h.  klliott,  assistant  bnqiinesr. 

United  States  Engineer  Office, 

Norfolk,  Va.,  Oetober  31, 1884. 

Captain  :  I  have  the  honor  to  irabmit  the  followipff  report  on  a  preliminary  exam- 
lation  of  "Perquimans  River  above  Hartfort  [Hertford],  N.  C,"  made  from  October 
9  to  Oetober  31,  in  compliance  with  yonr  verbal  instructions. 

For  perhaps  10  miles  above  Hertford  the  river,  although' crooked,  has  a  width  of 
rom  300  to  &00  feet,  and  a  sufficient  depth  of  water  for  any  vessels  that  can  reach 
hat  place.  In  this  portion  there  are  some  stumps.  There  are  also  three  landings 
rom  which  produce  is  shipped,  viz.  Twine's,  4  miles;  Thatcher's,  5  miles;  and  Blan- 
hard's,  6  miles  above  Hertford.  A  mile  above  Blanchard's  are  a  number  of  very  bad 
•nda,  known  as  the  *  *  Konndabonte. "  At  the  u  pper  end  of  this  portion  is  an  i  sland  form- 
Bg  two  channels,  which  are  tortuous;  therefore  a  "thoroughfare''  some  60  feet  long 
nd  50  feet  wide  is  used  preferably  by  vessels. 

Above  the  "thoroughfare"  the  river  narrows  and  is  more  crooked  up  to  NewbyB 
iridffe,  the  head  of  navigation,  presenting  a  succession  of  very  sharp  bends,  around 
'hich  a  steamer  105  feet  long  cannot  pass  without  stopping  frequently  to  back,  pole, 
ji.  There  are  two  landings  on  this  portion,  viz,  Kewby's  Bridge  and  Darden's 
rharf,  from  both  of  which  Targe  quantities  of  cotton,  rice,  and  other  produce  are 
lipped.  *  Between  these  points,  a  distance  of  about  3  miles,  the  steamboat  owners 
ave  made  two  short  cuts  through  points  at  abrupt  bends.  In  this  portion  of  the 
ver  are  a  few  stumps,  and  at  the  island  and  two  other  places  the  channel  is  exceed- 
igly  narrow,  owing  to  points  projecting  nearly  across.  There  are  also  a  few  over- 
anging  trees.  The  steamboat  employes  report  that  they  trimmed  most  of  the  banks  a 
>w  years  a^. 

The  chief^obstmctions  to  the  navigation  of  this  river  are  the  bends,  and  it  cannot 
s  improved  except  by  making  cuts  at  numerous  points,  the  location  of  which  can 
Mt  be  determined  after  an  accurate  survey,  which  it  is  estimated  will  cost  $400  to 
lAke. 


I 
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It  is  questionable  whether  the  commerce  involved  is  commensurate  with  the  prob- 
able expense  of  making  the  necessary  improvement,  and  I  therefore  do  not  consider  it 
as  wortn^  of  improvement  from  a  commercial  point  of  view,  bat  only  from  a  purely 
engineering  standpoint. 

Mr.  W.  Y.  Johnson's  letter  to  me  of  August  13  last,  relative  to  this  matter,  is  tran*- 
mitted  herewith. 

Very  respectfully,  your  obedient  servant, 

Geo.  H.  Elliott, 
AasiBiani  Engineer. 
Capt.  F.  A.  HiNMAN, 

Corps  of  Engineers,  U.  S,  A, 


LBTTBR  OF  MR.  W.  T.  JOHNSON. 

PV.  Y.  Johxuon,  Commeroe  Street  Wharf,  agent  for  steamer  Harbinger,  Perqnimans  Biver  Uae; 
steamer  Cnrritaok,  WhidsorLine ;  steamer  Keystone,  F.  andM.  8.  T.  Co. ;  steamer  Helm  Smith,  IT. 
B.  S.  T.  Co.] 

Norfolk,  Ya.,  August  13, 1864. 

Dear  Sir  :  Yonrs  of  the  11th  instant,  asking  information  regarding  the  Perqui- 
mans River,  received,  and  in  reply  would  state  that  the  said  river  is  Jn  a  very  naTi|g:s- 
ble  condition  as  far  ap  as  the  place  known  as  the  *'  Thoroaghfare."  Above  that  point 
it  is  very  crooked  and  narrow,  and  it  is  with  difficulty  that  any  boats  can  get  to  whst 
is  known  as  Newby's  Bridge,  a  distance  of  6  miles.  AH  the  produce  from  Gates,  Cho- 
wan, and  the  upper  end  of  Perquimans  counties  comes  to  this  point  and  Dsideii'i 
Wharf  (aboat  3  miles  below)  for  shipment. 

All  that  is  needed  to  make  this  part  of  the  river  passably  navigable  is  to  have  the 
points  cut  off  from  the  "  Thoroughfare  "  to  Ne  why's  Bridge.  There  is  no  lack  of  water, 
there  being  from  15  to  20  feet  depth  of  water.  This  is  about  the  condition  of  the  river 
at  the  upper  end. 

Respectfully,  yours. 

Woods  P.  Johnson, 
For  W.  Y.  Johnson,  AgenL 
,    Gborgb  H.  Elliott,  Esq., 

United  States  Assistant  Engineer. 


L  i6. 
PRELIMINARY  EXAMINATION  OF  GREEN  RIVER,  NORTH  CAROLINA. 

United  States  Engineer  Oppiob, 

Norfolk^  Va.^  October  17, 1884. 

General  :  In  accordance  with  your  letter  of  the  4th  ultimo,  I  have 
the  honor  to  submit  the  following  report  of  the  preliminary  examination 
of  Green  Eiver,  Korth  Carolina,  made  by  myself  on  the  10th,  11th,  and 
12th  instants. 

This  river,  located  in  the  southwestern  portion  of  the  State,  rises  in 
the  Blue  Eidge  Mountains,  in  Henderson  County.  It  is  very  tortoons 
in  its  course,  except  for  a  mile  near  its  mouth,  turning  abruptly  and 
running  in  every  4irection,  but  its  general  course  is  northeast,  east,  and 
southeast. 

It  flows  from  Henderson  County  into  Polk  County,  close  to  the  Both- 
erford  County  line,  and  empties  into  Broad  Kiver,  near  the  South  Caro- 
lina boundary. 

The  river  was  very  low  at  the  time  of  my  examination,  as  there  had 
been  no  rain  of  any  consequence  for  several  months  in  its  vicinity,  ft 
has  all  the  characteristics  of  a  mountain  stream,  abounding  in  rock 
ledges,  bowlders,  gravel  bars,  falls,  rapids,  pools,  &c.  The  fluctuations 
between  high  and  low  water  are  from  12  to  20  feet,  depending  on  the 
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loeality,  and  very  sadden  indeed.    '^  Fish-traps''  have  been  built  on  the 
ledges  in  many  pla.ce8. 

I  examined  the  river  no  higher  up  than  where  it  is  crossed  by  the  rail- 
road trom  Spartanburg  to  Henderson ville,  at  which  point  it  was  50  feet 
wide  and  very  shoal.  Between  here  and  Maj.  J.  M.  Hamilton's,  at 
Bright's  Creeky  on  the  Mills  Gap  Boad,  a  distance  of  some  25  miles,  I 
examined  it  at  varions  points  in  the  mountains  as  I  passed  along  in  a 
wagon,  there  being  not  water  enough  to  go  by  skiff.  I  forded  it  on  the 
Howard's  Gap  Boad,  the  bridge  being  b^  and  also  a  number  of  times 
below,  near  Green  Kiver  Gove.  It  is  also  forded  at  various  points  to 
the  mouth. 

At  Major  Hamilton's  I  procured  a  pole-barge  (used  for  crossing  the 
river)  18  by  3  feet,  that  drew  6  inches  with  three  men  in  it.  In  this  I  passed 
down  the  river  to  its  mouth  with  great  difficulty,  the  estimated  distance 
being  35  miles,  the  width  from  30  to  120  feet,  the  estimated  fall  350  feet, 
and  the  number  of  rock-ledges  that  crossed  the  river  seventy-five  by 
actual  count,  from  3  inches  to  4  feet  in  height,  estimated.  ^<  High  Fall " 
is  the  greatest  and  Waldrop's  Mill- Dam  (the  only  one  on  the  river)  the 
next.  There  were  also  ten  gravel  bars  crossing  it.  I  sounded  the  river 
fireqiiently  and  found  the  depth  from  a  few  inches  to  4  feet,  depending 
on  the  location— on  ledges  or  in  pools. 

The  freshet  of  last  June  was  very  destructive,  the  high  bridge  at 
Bright's  Creek  being  carried  away,  and  also  much  of  the  crops  on  bot- 
tom lands. 

Three  bridges  now  cross  the  river,  viz :  Hon.  B.  L.  Hamilton's,  20 
miles  (by  river)  below  Major  Hamilton's;  Cox's;  and  Smalley's.  Cox's 
is  one  span,  about  90  feet  long  and  20  feet  above  low  water.    The  others  ^ 

are  heavy,  low  bridges,  constructed  to  withstand  freshets  over  them,  H 

the  bridge  floors  inclining  up  stream  a  little. 

The  mountain  sides  are  coveted  with  valuable  timber,  some  of  which 
overhangs  the  channel. 

This  river  has  no  affluent  of  any  importance  except  White  Oak  Creek, 
which  comes  in  on  the  right  bank,  near  the  mouth. 

There  is  but  little  cultivated  land  along  the  river,  except  the  bottom 
lands  along  the  middle  portion,  of  which  there  are  a  few  acres  hero  and 
there,  and  considerable  at  the  lower  end. 

Wheat,  com.  tobacco,  sorghum,  cotton,  apples,  peaches,  &c ,  are  the 
principal  crops.  "  The  present  and  prospective  demands  of  commerce  " 
are  not  large.  The  river,  of  course,  could  be  made  to  afford  fine  water- 
power. 

In  ooonection  with  this  matter  I  quote  as  follows  from  report,  dated 
January  27, 1883,  of  Capt.  James  Mercnr,  Corps  of  Engineers  (now  pro- 
fessor of  engineering  at  West  Point),  printed  in  Senate  Ex.  Doc.  !N'o. 
30,  Forty -eighth  Congress,  first  session,  and  entitled  "  Report  in  refer- 
ence to  preliminary  examination  of  Broad  Eiver  from  Eutherfordton, 
N.  C,  to  South  Carolina  line": 

•  •  •     •  •  •  •  *       . 

ThU  riyerhaviDg  been  examined,  nudcr  direction  of  Lieutenant-Colonel  Gillmore, 
by  Mr.  J.  P.  Carsoo,  assistant  engineer,  and  a  report,  with  estimates  for  improvement^ 
UTing  been  published  in  the  Report  of  the  Chief  of  Engineers  for  1880,  pages  lOlQ 
to  lO'jEi,  no  preliminary  examination  is  considered  necessary. 
Your  attention  is  respectfully  invite<l  to  this  report,  which  shows  that  that  part  of 
.  the  river  from  the  head  of  navigation  at  it«  junction  with  the  Green  River,  about 
:.  Similes  from  Rutherford  ton,  to  a  point  46f  miles  below  (or  about  20  miles  below  the 
Boath  Carolina  line),  would  be  the  most  difHcult  and  most  expensive  portion  to  im- 
JR»Te. 
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Lieutenant-Colonel  Gillmore^  in  his  report  apon  the  whole  river,  eays  that — 
**  From  the  information  before  me  I  am  not  prepared  to  say  that  there  is  any  argent 
neceesity  for  this  improvement." 

From  the  experience  obtained  in  the  improvement  of  similar  rivers  in  North  Caro- 
lina, I  am  convinced  that  the  estimates  for  the  npper  part  of  this  would  have  to  be 
materially  increased,  even  to  secure  a  pole-boat  navigation :  and,  as  the  statisties 
show  sucn  a  marked  decrease  in  the  amonnt  of  freight  carried  by  the  river  over  ths^ 
carried  in  former  years,  this  part  of  the  river  is  not,  in  my  Judgment,  worthy  of  im- 
provement, and  the  work  is  not  a  public  necessity. 

I  transmit  herewith  letters  on  this  subject  to  the  late  Mr.  W.  H. 
James,  assistant  engineer,  as  follows : 

Letter  from  Hon.  E.  B.  Yance,  M.  C,  dated  August  23, 1884. 

Letter  from  General  Thomas  L.  Glingman.  ex-United  States  Senator, 
dated  August  18, 1884. 

Letter  from  W.  V,  Perrin,  esq.,  dated  August  29, 1884. 

I  wrote  Mr.  J,  0.  McFarland,  of  Columbus,  N.  C,  for  information, 
but  the  letter  was  returned  "  uncalled  for." 

.  Hon.  R.  L.  Hamilton,  county  commissioner  of  Polk  County,  accom- 
panied me  in  the  barge  down  the  river,  and  gave  me  much  infoimation 
of  value.  The  trip  was  a  novel  one  to  him.  He  has  resided  on  the 
river  for  many  years,  and  has  never  heard  of  any  one  having  attempted 
the  trip  before.    Old  residents  were  surprised  that  it  could  be  made. 

In  conclusion,  I  respectfully  report  that  Green  River,  North  Carolina, 
is,  in  my  opinion,  not  "  worthy  of  improvement "  for  purposes  of  navi- 
gation; the  foregoing  giving  ^'  fully  and  particularly  the  facts  and  rea- 
sons on  which  such  opinion  is  based." 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 
Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


LETTER  OF  HON.  ROBERT  B.  VANCE,  M.  C. 

Abbeville,  N.  C,  August  23, 1884. 

Dear  Sir  :  I  wrote  J.  C.  McFarland,  esq.,  Columhtis,  N.  C,  to  inform  you  folly  u 
to  Green  River.  The  river  rises  perhaps  in  Henderson  and  runs  through  Polk  County. 
I  think  the  survey  need  not  go  above  railroad  bridge  across  the  river  (the  Spartan- 
burg and  Asheville  Railroad),  and  perhaps  not  above  the  wood  bridge  on  the  old  dirt 
rond  from  Polk  to  Henderson  and  Buncombe  counties. 

I  suppose  2i  feet  of  water  will  be  all  that  is  expected,  so  as  to  enable  a  boat  of  light 
draught  to  go  up  and  down.     Wing-dams  in  places  may  be  necessary.    I  hope  Mr. 
McFarland  will  inform  you  fully. 
Truly, 

ROBT.  B.  Yakcb. 

Wm.  H.  James,  Esq. 


LETTER  OF  HON.  THOMAS  L.   GLINGMAN. 

Asheville,  N.  C,  August  18,  1884. 

Dear  Sir  :  Your  letter  has  been  received,  and  in  reply  to  your  inquiry  I  will  say 
that  Henderson ville  will  be  a  convenient  point  from  wliich  to  examine  Green  River. 
I  am  not  sure  that  I  understand  fully  the  object  of  your  inquiries.  If  the  purpose  is 
to  ascertain  the  advantages  of  the  river  for  manufacturing  purposes — I  mean  tactory 
sites — I  can  commend  it.  From  a  point  south  of  Hendersunville  the  river  probably 
falls  1,000  feet  within  20  miles.  I  am  told  that  one  of  the  falls  is  as  much  as  75  feet, 
and  there  are  many  smaller  ones.  Though  it  is  a  small  mountain  stream,  it  has  water 
enough  for  factories  of  ordinary  size. 

The  suggestion  that  it  would  be  a  suitable  stream  for  navigation  purposes  is  merely 
laughable,  though  some  kimts  of  fish  are  found  in  it. 

Respectfully,  yours,  &c.,  T.  L.  Clin«max. 

Wm.  H.  James,  Esq. 
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LETTBR  OF  MB.    W.  Y.   PERRIN.  I 

White  Oak  Hall,  N.  C,  ^u^iiaf  29,  1884. 

Deak  Sir  :  As  I  understand,  the  request  for  the  survey  of  Green  River  was  made  on 
the  reports  of  engineers'  reports  of  the  survey  of  Broad  River,  as  it  was  then  under- 
stood (ahoat  two  years  since),  that  it  was  navigahle  for  small  steamers  as  high  as 
James  Harris's,  in  Rutherford.  County. 

Several  of  our  citizens,  knowing  both  rivers,  were  impressed  with  the  more  than 
feasibility  of  running  them  up  Green  River,  and  that  if  Broad  River  should  be  im- 
proved they  then  would  have  a  water  outlet,  and  it  was  with  that  contingency  that 
thev  asked  the  survey. 

Ix  the  survey  is  to  be  made,  tb^  (the  engineers)  should  commence  at  the  junction 
of  Green  and  Broad  rivers,  near  Poor's  Ford,  in  Rutherford  County,  23  miles  north- 
east of  Spartanburg,  S.  C,  then  up  said  river  a  distance  of  16  or  18  miles  as  it  mean- 
ders. 

Very  respectfully, 

Hon.  Robert  B.  Vance. 
Forwarded  with  regards. 


W.  V.  Perrin. 

[Indor86ment.J 

RoBT.  B.  Vance. 


L  17. 

preliminary  examination  of  pasquotank  river,  above  mouth 

of  canal,  north  carolina. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  13, 1885. 

Sm:  I  have  the  honor  to  submit  herewith  a  copy  of  a  report  to  this 
office,  with  accompanying  papers,  from  Gapt.  F.  A.  Hinmau,  Corps  of 
Engineers,  of  the  results  of  a  preliminary  examination  made  in  com- 
pliance with  requirements  of  the  river  and  harbor  act  of  July  5, 1884, 
of  Pasquotank  Biver,  North  Carolina,  in  the  vicinity  of  the  outlet  of  the 
Dismal  Swamp  Canal. 

The  provision  of  the  act  relative  to  this  examination  reads  '^Pasquo- 
tank Biver  above  mouth  of  canal,"  where  doubtless  '^  below  the  mouth  " 
was  meant. 

The  Pasquotank  leads  from  the  southern  terminus  of  the  canal  to  Al- 
bemarle Sound,  and  the  canal  company  has  constructed,  for  free  navi- 
gation, at  a  cost  of  $50,000,  a  straight  canal,  4^  miles  long,  called  Tur- 
DOT^s  Cut,  to  better  connect  with  deep  water  in  the  river,  as  well  as  to 
cat  off  the  circuitous  route  of  8  miles  by  t^e  river  immediately  below  the 
oatlet  lock. 

The  superintendent  of  the  canal  disclaims,  on  the  part  of  the  com- 
imny,  any  ownership  of  Turner's  Cut,  and  views  it,  its  navigation  being 
ree,  as  navigable  waters  of  the  United  States. 

Tlie  improvement  of  the  Pasquotank  above  the  lower  end  of  Turner's 
Gat  is  not  required,  it  being  a  part  of  the  river  now  never  used,  for 
which  the  cut  off  was  substituted.  It  appears  that  the  improvement 
desired  is  that  of  the  cut  itself,  which  Captain  Hinman  reports  is 
worthy  of  improvement.  But  the  wording  of  the  act  being  explicit  in 
restricting  the  examination  to  the  Pasquotank  Biver,  in  view  of  the 
qaestion  of  the  ownership  of  Turner's  Cut,  as  well  as  the  want  of  au- 
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thority  of  law  to  survey  this  adjunct  of  the  caual,  I  have  not  considered 
myself  aathorized  to  direct  sach  a  survey  to  be  made  as  the  law  now 
stands. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineer 9^ 
Brig,  and  Bvt,  Maj.  Oen. 
Hon.  !(lOBERT  T.  Lincoln, 

Secretary  of  War, 


report  of  captain  f.  a«  hinman,  corps  of  enoineers. 

United  States  Engineer  Office, 

Norfolk^  Va.,  August  27, 1884. 

General:  In  compliance  with  your  instructions  of  the3l8t  ultimo 
I  have  the  honor  to  submit  the  following  report  relative  to  the  examina- 
tion of  the  ^^  Pasquotank  River,  above  mouth  of  canal,"  North  Garolina, 
provided  for  by  the  river  and  harbor  act  of  July  6,  1884. 

I  respectfully  transmit  herewith  the  following  documents  relative  to 
the  locality  under  consideration : 

(1)  Three  letters  from  Mr.  Henry  Roberts,  superintendent  of  the  Dis- 
mal Swamp  Ganal  Company,  to  me,  dated  the  8th,  14th,  and  16th  in- 
stant, respectively. 

(2)  Letter-press  copy  of  a  letter  from  Mr.  Henry  Roberts  to  Mr,  J.  G. 
Reeder,  dated  <<  February  27, 1883,"  that  accompanied  his  said  letter  of 
the  16th  instant. 

(3)  •  Extract  from  report  dated  January  15,  1880,  of  the  late  Gapt 
Gharles  B.  Phillips,  Gorps  of  Engineers,  entitled  ^^Examination  and 
survey  of  inland  water  routes  from  Norfolk  Harbor,  Virginia,  to  the 
Atlantic  Ocean  south  of  Hatteras,  including  communication  with  Gape 
Fear  River,  North  Carolina."  (Report  of  the  Ghief  of  Engineers,  1880, 
pages  851  to  896.) 

(4)  •Tracing  of  Turner's  Cut  from  map  of  same  made  to  accompany 
report  described  in  3. 

(5)  Statements  of  inward  and  outward  receipts  of  freight*  and  num- 
ber and  class  of  vessels  passed  through  the  Dismal  Swamp  Canal  for 
the  fiscal  year  ending  September,  1883,  by  S.  W.  Gary,  collector,  and 
handed  to  me  by  Mr.  Henry  Roberts. 

On  the  24th  of  last  April  1  passed  up  the  Pasquotank  River  to  Tur- 
ner's Cut,  and  thence  through  Turner's  Cut  and  the  Dismal  Swamp  Ganal, 
and  am  therefore  familiar  witU  the  locality  under  consideration. 

It  appears  from  the  foregoing  that  there  may  be  some  question  as  to 
where  the  "mouth"  is,  as  Turner's  Cut  may  possibly  be  considered  a 
part  of  the  Dismal  Swamp  Canal,  having  been  built  and  being  main- 
tained by  it,  as  stated  by  Mr.  Roberts.  The  mouth  is  either  at  the 
upper  end  of  Turner's  Cut  or  at  its  lower  end.  At  all  events,  the  por- 
tion of  the  Pasquotank  River  above  the  lower  end  of  Turner's  Gut  is 
not  worthy  of  improvement;  in  fact,  it  is  not  known  that  any  one  desires 
its  improvement,  but  rather  that  of  Turner's  Cut  itself,  which  has  been 
substituted  for  that  part  of  it  called  "Moccasin  Track,"  formerly  in  use 
and  not  considered  worth  improving.  If  the  mouth  be  at  the  head  of 
Turner's  Cut,  as  stated  by  Mr.  Roberts,  then  certainly  no  work  is  de- 

•  Omitted] 
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sired  or  required  in  the  portion  of  the  Pasquotank  Biver  above  it.  The 
law  relative  to  this  examination  reads  ^' above  mouth  of  canal."  Mr. 
Boberts  states  that  the  petition  was  to  have  an  examination  made 
"below  the  mouth  of  the  canal."  It  is  very  evident  that  Turner's  Cut 
is  the  locality  desired  by  parties  interested  to  be  examined,  as  stated  by 
Mr.  Boberts.  It  is  presumed  that  the  ownership  of  it  is  not  in  question 
for  this  purpose. 

In  view  of  the  foregoing  I  have  to  report  that  Turner's  Gut,  ^^  miles 
in  length,  is  worthy  of  improvement,  and  estimate  that  $100  is  the  least 
amount  that  will  enable  me  to  make  a  re-sarvey  of  it,  including  a  pro- 
ject and  estimate  for  its  improvement,  if  it  be  so  contemplated  by  the 
act.  A  re-survey*  will  be  required,  as  changes  have  probably  occurred 
since  the  last  one  made  in  1878  and  1879. 

Very  re8i)ectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 
Captain  of  Engineers* 
The  Chief  of  Engineebs,  U.  S.  A. 


UnrSBS  OF  THB  SUPBRINTBNDEMT  of  the  dismal  SWAlfP  CAKAL  COMPANY. 

1. 

Officv  Superintendent  Dismal  Swamp  Canal, 

Norfolk,  Va„  August  8,  1884. 

DxAB  Sir  :  In  accordance  with  the  act  of  July  5,  1884,  the  honorable  Secretary  of 
War  is  hereby  directed,  at  his  discretion,  to  cause  examination  or  sorvey,  or  both,  to 
be  made  and  estimate  the  cost  of  improvements  to  be  made  at  the  following  points, 
namely: 

1.  Pasqnotank  River,  Noilh  Carolina.  I  would  respectfully  suggest,  in  consequence 
of  the  sinfious  course  of  the  said  river  and  its  impediments  of  rooU,  stumps,  &c.,  that 
this  appropriation  be  put  upon  Turner's  Cut,  maae  by  the  canal  company  for  free  navi- 
gatiom  to  avoid  said  obstacles,  for  this  reason,  that  the  river  is  8  miles  long  and  the 
ent  4.21  miles  less  distance,  and  in  every  respect  better  navigation  than  practically 
ean  be  made  in  the  river  and  better  calculated  to  meet  the  purpose  of  the  improve- 
ment. The  improvements  needed  in  Turner's  Cut  will  embrace  about  1  mile  dredfr. 
ing  by  40  feet  wide  and  4  feet  deep ;  probable  cost  of  dredging,  25  cents  per  cubic 
yard. 

I  oannot  estimate  the  cost  of  any  improvement  in  the  river,  but  I  am  confident  that 
n  large  amount  will  be  required  to  clear  it  of  the  shuals,  stumps,  and  logs  which  now 
obatnict  navigation ;  in  my  opinion  nothing  can  be  done  to  make  it  equal  to  Turner's 
Cat. 

Very  respectfully. 

Henry  Roberts, 
Superintendent  Dismal  Swamp  Canal. 

Capt.  F.  A.  HiNMAN, 

Engineer,  U.  S,  A. 


2. 

Norfolk,  Va.,  August  14,  1884. 

Dear  Sir:  Replying  to  your  letter  of  inquiry  of  the  11th  instant,  I  have  to  say  as 
follows: 

(1)  Hon.  T.  J.  Skinner,  M.  C,  presented  a  petition,  signed  by  several  hundred 
people  along  the  Dismal  Swamp  Canal,  to  have  an  examination  or  survey,  or  both, 
made  of  the  Pasquotank  River,  below  mouth  of  the  canal.  No  specific  work  was 
naked  for;  only  general  improvement. 

(2)  The  mouth  of  the  canal  is  where  it  Joins  the  Pasquotank  River  Just  below  South 
Locks,  or  at  the  head  of  Tnruer's  Cut.  The  Dismal  Swamp  Canal  was  constructed  to 
connect  the  Pasquotank  and  Elizabeth  rivers. 

(3)  The  nature  of  the  Pasquotank  River  above  the  mouth  of  the  canal  is  unnaviga- 
l>le,  and  no  one  desires  its  improvement. 

(4)  The  nature  of  the  Pasquotank  River  above  Turner's  Cut  is  the  same  as  stated 
in  3. 

5)  Turner's  Cut  was  built  by  the  Dismal  Swamp  Canal  Company,  at  a  cost  of 
',000,  for  free  navigation,  to  avoid  "Moccasin  Ttack,"  which  is  unnavigable,  and 


•^ 
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to  better  connect  the  Dismal  Swamp  Canal  with  deep  water  in  Pascjaotank  RlTer. 
No  one  claims  it,  but  the  Dismal  Swamp  Canal  Company  has  maintained  it  to  date. 
There  is  no  deed  of  it  on  record. 

The  wording  of  the  act  is  "above  the  month  of  the  canal.''    It  shonld  have  been 
below  the  mouth  of  the  canal,  as  Turner's  Cut  is  not  considered  a  part  of  the  canal. 
Yours  truly, 

Henry  Roberts. 
SuperinUndent  Di&mal  Swamp  Canal  (hmpany. 
Capt.  F.  A.  HiNMAN,  Corp$  of  Engineers. 


3. 

Office  SuPBRiNTSNDEin'  Dismal  Swajcp  Camai,, 

Norfolk,  Vq:,  August  16,  1884. 

Dear  Sir  :  As  there  may  be  a  question  raised  in  regard  to  the  ownership  of  Turner's 
Cut,  in  order  to  show  how  I  have  always  regarded  it,  I  beg  leave  to  inclose  a  copy  of 
a  letter  written  some  time  before  the  application  for  improvements  were  made,  and 
before  I  had  any  idea  that  it  would  be  made. 
Yours  truly, 

Henrt  Roberts, 
Superintendent  Dismal  Swamp  Canal. 
Capt.  F.  A.  HiKMAK,  Engineer,  U.  S,  A, 


LETTER  or  THE  SUFERINTEKDENT  OF  THE  DISMAL  SWAMP  CAKAL  COMPANY  TO  MB. 

J.   C.   REEDER. 

February  27, 1883. 

Dear  Sir  :  I  learn  that  several  parties  allow  their  rafts  and  logs  to  lay  a  very  long 
time  in  Turner's  Cut,  and  that  some  of  them  have  sunk,  thereby  endangering  naviga- 
tion.   Please  inform  the  owners  of  these  rafts  that  if  damage  is  done  to  vessels  paas- 
1  ing  through  the  cut  by  their  sunken  logs  the  owners  will  be  prosecuted  in  the  United 
States  courts.    Turner's  Cut  comes  under  the  head  of  <'  waters  of  the  United  States." 
These  gentlemen  will  find  that  they  have  not  the  Dismal  Swamp  Canal  to  deal  with. 
They  certainlv  will  be  reported  if  they  continue  this  practice. 
Attend  to  this  matter  and  report  when  you  have  done  so. 
Respectfully, 

Henry  Roberts,  Superintendent. 
Mr.  J.  C.  Rbeder. 


Beport  of  the  number  and  eUus  of  vessels  passed  through  the  Dismal  Swamp  Canal  for  tk§ 

fiscal  year  ending  Sepiemher,  1883. 


Month. 


1882. 

October 

November 

December 

1883. 

Jannary , 

Febnuury 

March 

April 

May 

Jnne 

Jnly 

Aajcast 

September 

Total 

North *. 

South 

Total 


26 

28 
28 


27 
25 
27 
27 
28 
26 
26 
27 
26 


321 


168 
153 


821 


e 

i 


5 
6 


12 

25 

21 

20 

7 

10 

4 

3 

5 


a. 

s 

5S 


6 
2 
1 


6 

7 


1 
2 

4 

10 

6 

1 


118 


102 
16 


118 


46 


37 
9 


46 


t 

4S 

.a 

i 

^ 

1 

36 

54 

45 

88 

68 

i 

82 

1 

54 

44 

73 

i 

62 

2 

60 

2 

51 



667 

7 

648 

6 

10 

1 

667 

7 

I 


2 
2 
8 


1 
1 
2 
2 
1 
5 
11 
8 
8 


70 
91 


S4 
127 
183 
104 

82 
119 
115 
101 


86 


36 


36 


1.195 


997 
196 


1,196 


S.  W.  Gary,  Collector. 
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L  x8. 

preliminary  examination  of  cashie  river,  from  its  mouth  to 
the  town  of  windsor,  in  bertie  county,  north  carolina. 

United  States  Engineer  Office, 

Norfolk,  Ya.y  October  31, 1884. 

General  :  In  compliance  with  yoar  letter  of  the  4th  ultimo,  I  have 
the  honor  to  submit  the  following  report  upon  a  preliminary  examina- 
tion of  the  "Cashie  River,  from  its  mouth  to  the  town  of  Windsor,  in 
Bertie  County,  North  Carolina,''  made  under  my  direction  by  Mr.  H.  0. 
Collius,  assistant  engineer.  It  is  thought  that  his  report  thereon,  ac- 
companying this,  furnishes  the  desired  information.  The  views  set 
forth  therein  are  concurred  in  by  me. 

A  letter  dated  Angust  13th  last,  from  Mr.  Howard  K.  Johnson,  rela- 
tive to  this  matter,  is  transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

P.  A.  HiNMAN, 


The  Chief  of  Engineers,  TJ.  S.  A. 


Captain  of  Engineers. 


REPORT  OF  MR.   H.   C.   COIXINS,   ASSISTANT  ENGINEXR. 

Edenton,  N.  C,  October  30,  1884. 

Captain  :  I  have  the  honor  to  submit  the  following  report  on  a  preliminary  exam 
ination  of  Cashie  River,  N.  C,  made  nnder  your  direction. 

I  went  from  Plymouth,  by  the  steamer  Bertie,  to  Windsor,  yesterday,  passing  through 
the  ''Thoroughfare,"  between  the  Roanoke  and  Cashie  rivers,  which  is  about  2^ 
miles  long,  and  reached  Windsor  soon  after  dark.  This  morning  I  passed  down  the 
river  from  Windsor  to  \i%  mouth  on  the  steamer  Cleopatra. 

The  Thoroughfare  is  somewhat  obstructed  by  a  pile-blockade  made  during  the  war, 
by  a  wreck,  and  by  quite  a  number  of  overhanging  trees.  From  its  mouth,  where  it 
enters  the  Cashie,  up  to  Johnson's  saw-mill,  the  river  is  wide,  with  water  nowhere 
less  than  10  feet  deep  in  tbe  channel,  and  with  only  a  few  snags  and  overhanging 
trees.  The  10  miles  of  river  from  tbe  said  mill  up  to  Windsor  is  narrow,  very  crooked, 
And  has  many  sunken  logs  and  trees,  as  well  as  an  almost  continuous  line  of  over- 
hanging trees  on  either  side,  which  bhould  be  removed.  From  the  Thoroughfare  down 
to  the  month  of  the  river  there  are  many  flats,  but  the  channel  is  everywhere  good. 
The  most  important  landing  on  the  lower  part  of  the  river  is  on  a  little  side  channel, 
A  mile  from  the  main  river,  and  badly  obs^cted  by  overhanging  trees.  Steamers  go 
to  this  landing  but  once  a  week,  on  account  of  the  difficulty  of  reaching  it.  It  is  the 
only  landing  of  a  large  settlement.  At  the  mouth  of  the  river,  for  3  miles  out  into 
Albemarle  {^und,  the  channel  is  much  obstructed  by  logs,  snags,  and  stumps.  This 
approach,  the  little  side  channel,  the  Thoroughfare,  and  the  Cashie  River  proper,  be- 
low Windsor,  are  40  miles  long  in  the  aggregate.  There  are  engaged  in  the  commerce 
of  thlA  rirer  the  steamer  Bertie,  which  maKes  a  round  trip  daily  between  Plymouth 
and  WLndsor,  the  steamer  Cleopatra,  which  makes  four  trips  weekly  on  the  same 
loote  and  does  job  work  in  addition,  and  the  steamers  Currituck  and  George  H. 
Beeves,  which  make  regular  weekly  round  trips  between  Norfolk  and  Windsor. 
There  are  also  three  propeller  tugs  constantly  towing  rafts,  schooners,  and  barges, 
and  a  steam  bar^e  towing  two  other  barges,  all  of  which  are  engaged  in  the  lumber 
trade.  In  addition  to  these  are  also  occasional  steamers  coming  into  the  river  for 
lumber  or  produce,  and  a  large  number  of  small  schooners  running  there  constantly. 

With  the  intro<luction  of  truck-farming,  which  is  now  taking  the  place  of  cotton, 
more  transportation  will  be  needed  and  the  removal  of  obstructions  will  be  the  more 
necessary.     The  river  below  Windsor  is  certainly  worthy  of  improvenieut. 

It  iH  estimated  that  $800  is  the  least  amount  that  a  survey  of  this  river  can  be  made 
for  on  wbich  to  base  a  project  and  estimates  of  cost  of  improvement  proper  to  be  made . 
Very  respectfully,  your  obedient  servant, 

H.  C.  Collins, 

AB9%9iant  Engineer, 

Capt.  F.  A.  HiNMAN, 

CorpB  of  Enffineera.  ^ 
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LETTER  OF  MR.   HOWARD  N.  JOHNSON. 
[Greenleaf  Johnson  &  Son,  lumber  manafactnien.] 

Norfolk,  Va.,  AuguMt  13,  1884. 

Dear  Sir  :  Tonrs  of  August  12  at  hand.  At  the  mouth  of  the  Cashie  River  there 
are  a  great  many  stumps  of  old  trees,  leaving  a  channel  of  about  8  or  9  feet  deep  and 
50  or  75  yards  wide.  There  is  said  to  be  deeper  water  among  the  stumps  than  in  thii 
channel.  After  you  ufit  over  this  place  there  is  plenty  of  wator  and  good  navigation 
for  25  or  30  miles.  Then  there  is  about  10  miles  until  yon  get  to  Windsor,  of  very 
narrow  and  crooked  work,  where  all  steamers  must  run  slow,  and  oftentimes  stop  and 
back  to  get  around  the  bends. 

About  6  miles  from  the  mouth  of  the  river  iu  a  thoroughfare  from  the  Cashie  to  the 
Roanoke  River,  which  was  closed  by  the  Confederates  during  the  war.  This  is  par- 
tially opened  now  and  is  used  by  steamers  running  from  the  Cashie  to  any  point  on 
the  Roanoke,  as  it  saves  t^em  from  going  out  one  river  and  up  the  other,  probably  a 
distance  of  24  miles. 

I  would  be  glad  to  be  of  any  assistance  possible,  such  as  showing  your  assistant 
over  the  route,  &c. 

One  of  our  steamers  could  take  yonr  assistant  over  the  route,  leaving  him  at  Wind- 
sor, at  the  head  of  navigation,  to  return  by  the  Norfolk  and  Southern  Railroad,  or  he 
could  take.the  Norfolk  and  Southern  Railroad,  connect  with  the  steamer  Bertie  at  Ply- 
mouth, go  up  the  Roanoke  River,  and  through  this  thoroughfare  to  Windsor,  returning 
the  next  day  by  the  steamer  Cleopatra  down  the  river,  and  out  over  the  stumps  at 
the  mouth. 

Very  respectfully,  &o.. 


Howard  N.  Johnson. 


Capt.  F.  A.  HiNMAN. 


survey  op  oashie  river,  from  its  mouth  to  the  town  op 
windsor,  in  bertie  county,  north  carolina. 

United  States  Engineer  Office, 

Iforfolkj  Va.y  January  26, 1885. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  the  "  Cashie  Eiver  from  its  mouth  to  the  town  of  Windsor,  in 
Bertie  County,  Korth  Carolina,'^  made  in  accordance  with  your  instrac* 
tions  of  November  21  last. 

The  field  work  of  this  survey  was  done  by  Mr.  H.  C.  Collins,  assist- 
ant engineer.  A  copy  of  his  report  on  same  is  forwarded  herewith; 
also  tracings*  of  maps  of  same,  consisting  of  one  general  map,  five 
detailed  sheets,  and  two  cross  section  sheets. 

The  relative  positions  of  the  Cashie  and  Roanoke  rivers  and  their 
connections  are  shown  on  the  general  map,  a  portion  of  which  has  been 
reduced  for  this  purpose  from  the  Coast  Survey  map  of  the  ^^  Mouths  of 
Boanoke  River,''  1864.  The  portion  below  the  "Thoroughfare"  is  evi- 
dently  the  delta  of  the  Boanoke.  Just  above  the  "Thoroughfare"  are 
found  the  remains  of  mound-builders,  mounds,  pottery,  flints,  &o. 

On  the  Coast  Survey  map  a  small  portion  of  the  river  under  consider* 
ation  is  shown  and  called  "Ca^hai,"  but  the  common  name  for  it  now  is 
"  Cashie,"  which  is  pronounced  in  the  vicinity  of  the  river  as  if  spelled 
K-shy,  with  the  accent  on  the  laat  syllable. 

Having  carefully  supervised  the  preparation  of  Mr.  CoUins's  report 
and  furnished  data  for  the  estimates  therein,  I  state  as  follows: 

It  is  believed  that  Mr.  Collins  has  gone  over  the  whole  subject  thor- 
oughly, that  his  report  well  portrays  the  characteristics  of  the  river,  and 
that  the  views  therein  expressed  can  be  relied  on.  His  "project,  with 
estimate  of  cost  of  improvement  proper  to  be  made,"  and  the  information 

•Omitted. 
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given  'Mil  regard  to  the  present  and  prospective  demands  of  commerce," 
are  all  approved  by  me. 

There  is  no  navigation  above  Windsor.  From  this  point  the  general 
course  of  the  river  is  southeast  for  17  miles  to  the  "Thoroughfare,"  and 
thence  northeast  to  its  mouth  at  the  west  end  of  Albemarle  Sound. 
The  distance  from  Windsor  to  its  month  is  25  miles  by  river  and  half 
this  distance  in  a  straight  line. 

The  river  is  virtually  an  estuary  of  Albemarle  Sound,  except  in  times 
of  freshet,  when  there  is  a  rise  of  about  3  feet.  It  is  from  90  to  1,280 
feet  wide,  with  a  ruling  depth  of  8  feet  and  upward  at  low  water. 

The  obstructions  to  navigation  consist  solely  of  (1)  overhanging 
growth,  snags,  saw-logs,  &c.,  and  (2)  two  wrecks  partly  in  the  channel 
near  Windsor.  Were  the  former  removed  the  bends  could  be  easily 
made  by  steamers.    No  dredging  is  required  anywhere. 

The  business  along  the  river  consists  of  lumbering  to  a  large  extent, 
extensive  fishing  in  the  season,  and  considerable  farming,  for  all  of 
which  it  is  the  sole  outlet. 

The  improvement  of  the  river  should  consist  in  removing  overhanging 
growth,  snags,  saw-logs,  &c.,  and  the  two  wrecks  from  the  channel,  at 
an  estimated  cost  of  $25,560,  provided  the  plant  of  some  other  work  be 
available  for  this  (which  is  very  doubtful).  If  not,  then  $4,000  must  be 
added  thereto  for  a  plant,  making  the  cost  of  the  improvement  $29,560 ; 
in  round  numbers,  $30,000.' 

The  wrecks  are  of  no  value,  but  should  be  duly  advertised  before  re- 
moval, as  well  as  the  logs,  which  are  of  some  value.  The  proceeds  from 
the  sale  of  the  latter  will,  of  course,  reduce  the  above  estimate. 

Work  of  this  character  cannot  well  be  done  by  contract,  as  it  does  not 
admit  of  exact  specifications.  It  should  be  done  by  hired  labor,  and  the 
aid  of  a  United  States  plant.  It  is  strongly  recommended  that  no  work 
be  done  on  this  river  until  there  be  assurance  that  it  will  be  permanent 
so  Dbu*  as  the  present  practice  of  wantonly  obstructing  it  by  logs  and 
trees  is  concerned.  This,  of  course,  can  only  be  had  by  proper  legisla- 
tion rigidly  enforced. 

The  *' Thoroughfare"  and  Goshoke  Greek  are  natural  navigable  ad- 
Janets  of  this  river.  The  former  an  important  one,  2^  miles  in  length, 
enters  the  Cashie  from  the  Boanoke  at  the  right  bank,  17^  miles  below 
Windsor,  and  the  latter,  1  mile  long,  joins  it  at  the  left,  24  miles  below 
the  same  i)Oint,  or  near  the  mouth. 

To  improve  the  '*'  Thoroughfare  "  requires  the  removal  of  a  number  of 
overhanging,  trees,  one  wreck  of  no  value,  and  also  a  few  of  the  piles 
and  snags  that  formed  a  blockade  during  the  late  war.  The  ruling 
depth  is  10  feet. 

GThe  improvement  of  Goshoke  Greek  should  consist  in  removing  snags 
and  overhanging  growth.    The  least  depth  is  7  feet,  on  the^bar  at  the 
month,  which  is  soft.   Above  this  it  is  9  leet  and  upward.   The  estimated 
cost  of  improving  these  is  $3,000,  the  plant  being  furnished. 
Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 

Captain  of  Engineers. 
The  Ghief  of  Engineers.  XJ.  S.  A. 


BSPORT  OF  MR.   H.   C.   COLLINS,  ASSISTANT  ENOINRBR. 

Norfolk,  Ya.,  January  20,  1885. 

Captain  :  I  have  the  honor  to  snbmit  the  following  report  on  my  survey  of  Cashie 
River,  N.  C,  with  map  of  same  (in  fiye  sheets  and  two  sheets  of  crossHMOtions),  made 
in  aooordanoe  with  yoor  instmotions  of  the  13th  ultimo. 
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The  Cashie  River  drains  Bertie  County,  tho  connty  seat  of  which  (Windsor)  is  at 
the  head  of  navigation.  This  coanty  is  a  good  farming  section  of  North  CarolLna»  and 
has  a  large  amount  of  pine  and  other  valuable  timber. 

The  annual  fluctuation  of  this  river  at  Windsor  is  about  3  feet,  though  freshets  have 
frequently  caused  a  rise  of  one  or  two  feet  mor^. 

Except  in  time  of  freshets,  the  current  is  down  stream  or  up,  in  accordance  with 
the  surface  of  the  water  in  Albemarle  Sound,  into  which  it  flows,  having  so  little  sup- 
ply of  water  that  any  change  of  level  in  the  sound  is  at  once  felt  at  Windsor. 

The  distance  bv  river  from  Windsor  to  the  mouth  of  the  Cashie  River  is  25  miles, 
and  there  is  no  place  where  there  is  less  than  9  feet  in  the  channel  at  low  water.  On 
the  bar  in  the  sound  there  is,  at  extreme  low  water,  but  8  feet,  with  a  very  wide  chan- 
nel, and  no  dredging  is  necessary  anywhere. 

The  distauce  from  Windsor  to  the  Roanoke  light-house,  by  channel,  is  27  miles, 
but  by  air- lino  it  is  14^-  miles.  The  river  runs  through  bottom  lands,  covered  with  a 
heavy  growth  of  timber  and  cane,  only  occasionally  touching  the  cultivated  high 
lands.    The  water  is  clear. 

There  is  no  railroad  communication  whatever,  except  that  reached  by  the  river  and 
Albemarle  Sound.  The  larger  part  of  the  trade  of  Bertie  County  passes  over  the 
Cashie  River.  There  is  one  daily  line  of  steamers  connecting  with  the  Norfolk  South- 
em  Railroad  at  Edenton,  by  way  of  Plymouth,  carrying  the  mail,  and  one  with  four 
round  trips  per  week,  connecting  with  the  Seaboard  and  Roanoke  Railroad  at  Frank- 
lin, on  the  Black  water  River.  A  steamer  rnns  between  Windaor  and  Norfolk  direct, 
making  round  trips  once  a  week.  During  the  fishing  season  other  steamers  run  daily 
over  the  river  to  transport  fish.  Three  tug-boats  are  constantly  employed  by  one  firm 
in  towing  saw-logs  from  this  river  to  Norfolk.  One  steam  barge  and  two  barges  with- 
out steam  are  also  engaged  in  transporting  lumber  to  the  same  point.  Several  other 
firms  employ  chartered  tugs  to  tow  saw-logs  and  hewn  timber  to  Norfolk.  A  num- 
ber of  schooners  also  find  employment,  running  from  Windsor  to  various  ports  on 
the  sound  and  along  the  coast.  I  could  not  get  a  statement  of  the  annual  amount  of 
business  done  on  the  river. 

There  are  three  warehouses  at  Windsor  which  forward  freight;  also  several  large 
stores  and  one  very  large  steam  shingle  factory.  At  nearly  every  lauding  on  the 
river  is  a  warehouse.  Exports  consist  of  lumber,  timber,  shingles,  naval  stores,  farm 
produce,  and  fish,  and  imports  of  general  country  supplies. 

The  survey  began  at  the  bridge  at  Windsor.  There  are  three  wharves  here  which 
jut  into  the  river,  so  that  at  the  wharves  there  is  a  width  of  but  90  feet.  Elsewhere 
in  front  of  the  town  it  is  from  100  to  120  feet  wide.  There  is  no  navigation  above  the 
bridge,  which  is  a  fixed  one.  A  large  number  of  logs  are  floated  down  from  above 
and  stored  aloug  the  river  waiting  sale.  Many  of  these  logs  remain  a  long  time  in 
the  water;  some  become  wat^r-soaked,  and  oue  end  sinks.  The  log  is  then  cat  out 
of  the  raft,  and  becomes  an  obstruction  in  the  river.  All  logs  are  marked,  and  no  one 
can  take  them  out  except  the  owner.  They  are  not  of  sufficient  value  to  pay  each 
owner  of  a  few  sunken  logs  to  remove  them,  yet,  were  any  one  to  take  them  out,  the 
owners  could  claim  all  with  their  mark.  Those  brought  into  the  river  by  the  log- 
railways  are  at  once  sawed  up  when  they  float  low  in  the  water,  or  rafted  and  towM 
away  before  they  have  time  to  become  water-soaked.  A  large  part  of  the  obstruc- 
tions consist  of  these  sunken  logs,  and  unless  there  shall  be  some  legislation  to  compel 
owners  of  logs  to  take  care  of  all  they  put  in  the  river  there  can  be  no  permanent  im- 
provement of  it.  Some  remedy  is  also  needed  to  prevent  the  felling  of  trees  into  the 
river,  leaving  either  the'  entire  tree  or  the  top  to  be  obstructions.  A  tine  will  not 
reach  the  case,  as  nearly  all  of  this  injury  is  done  by  men  who  are  pecuniarily  irre- 
sponsible. 

There  are  two  wrecks  in  the  river  at  Windsor,  located  on  the  map,  both  of  which 
are  very  dangerous  as  the  river  is  so  narrow.  They  have  several  times  been  the  csosd 
of  considerable  damage  to  vessels.  Thej"^  can  be  blown  up  with  dynamite  and  remoTed 
easily. 

The  bank  of  the  river  at  Windsor  is  14  feet  above  low  water,  and  the  bottom  lands 
opposite  are  2  feet  above  low  water.  The  bottom  lands  are  covered  with  a  heavy 
growth  of  timber  and  cane,  and  are  traversed  by  numerous  shoal  sloughs  which  cany 
off  some  water  in  freshets.  The  first  three  miles  below  Windsor  has  a  general  course 
south,  but  the  river  is  very  crooked  and  touches  the  highland  at  but  three  places,  at 
each  of  which  is  a  lauding. 

There  are  many  trees  in  the  river.  Those  seen  are  located  on  the  map,  bat  by  far 
the  larger  portion  is  under  water. 

The  bends  are  not  sufliciently  sharp  to  injure  the  navigatioit,  but  there  are  overhang- 
ing trees  in  almost  a  continuous  line  on  both  sides  of  the  river  all  the  way  for  the 
first.  8  miles  below  Windsor.  At  landing  places  a  few  trees  have  been  removed  so 
steamers  could  reach  the  bank.  In  places  these  overhanging  trees  are  so  thick  that 
the  whole  bank  will  have  to  be  cleared  for  50  feet  back  from  theVatcr.    The  river 
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bM  never,  8o  far  m  I  coald  learn,  been  cleared.    Nearly  all  speciee  of  trees  found  bere 
•ink  at  once,  so  that  tbe  great  number  in  the  river  cannot  be  missed  from  the  bank. 

SteameiB  montng  on  this  river  are  mostly  propellers,  and  draw  about  8  feet.  They 
feel  their  way  along,  hitting  logs  frequently  and  keeping  clear  of  overhanging  trees 
as  far  as  possible,  hot  damage  is  often  done  and  loss  of  time  is  very  great,  as  it  takes 
more  than  double  the  time  to  run  over  the  upper  8  miles  than  would  be  needed  were 
tbe  river  in  fair  navigable  condition. 

From  the  third  to  the  eighth  mile  below  Windsor  the  course  is  nearly  east,  with  a 
very  crooked  channel,  through  bottom  lands,  touching  the  high  land  at  six  landing 
places.  At  the  eighth  mile  is  H  Johnson's  steam  saw-mill  and  log  railway,  which 
brings  iu  logs  from  13  miles  back  in  th'3  country.  No  slabs  or  saw-duHt  get  into  the 
river  from  this  mill.  Havihg  fonr  steam  vessels  and  two  others  running  constantly 
on  the  river,  Mr.  Johnson  appears  to  feel  sufficient  interest  in  the  navigation  to  tain 
all  poasible  care  not  to  injure  it. 

Cross-sections  which  accompany  the  map  show  the  condition  at  many  places,  and 
give  a  good  general  idea  of  the  river,  bat  do  not  show  the  pre««ent  condition  in  respect 
to  obstructions.    A  longitudinal  line  of  characteristic  soundings  is  shown  on  the  map. 

Five  miles  below  Johnson's  is  Jay-Cox's  saw-mtU  landing.  The  mill  is  a  mile  back 
from  tbe  river  and  a  railway  brings  the  lumber  to  the  landing.  There  are  fuar  land- 
ing-places on  these  5  miles.  The  coarse  of  the  river  is  a  little  south  of  east,  and, 
though  very  crooked,  it  is  much  wider  than  above  Johnson's,  being  nowhere  less  than 
S40  feet  wide  and  frequently  more  than  500  feet  in  width.  There  are  many  herring 
fisheries  between  Johnson's  and  the  mouth  of  the  river,  which  employ  a  large  number 
of  men  from  February  to  May. 

From  Jay -Cox's  to  Sans  Souci,  16  miles  from  Windsor,  the  river  is  everywhere  more 
than  300  feet  wide  and  over  20  feet  deep  in  the  channel.  There  are  overhanging  trees 
as  above,  but  from  the  greater  width  they  do  not  interfere  materially  with  navigation. 
A  few  snags  were  located  here  and  many  more  are  said  to  be  in  the  way  under  water. 
There  are  four  fisheries  and  landing  places.  Sans  Souci  is  the  landing-place  for  quite 
a  large  Hettlement  to  the  northeast  of  the  river.    It  has  a  store  and  post-offlce. 

One  and  one-half  miles  below  Sans  Souci  the  river  runs  south,  and  nere,  at  17^  miles 
from  Windsor,  the  '* Thoroughfare"  enters  it  from  the  Roanoke  River.  This  is  the 
route 4>f  the  mail  steamer  between  Plymouth,  on  the  Roanoke,  and  Windsor.  Other 
vessels  go  down  the  Cashie.  The  *'  Thoronghfare"  is  *ll  miles  long  and  everywhere 
more  than  10  feet  deep  iu  the  channel  at  lowest  stages  Its  width  is  about  !M0  feet 
except  where  obstructed. 

There  are  quite  a  uumber  of  overhanging  trees  that  require  removal,  but  the  two 
serious  obstructions  are  the  wreck  of  the  steamer  Chieftain  and  the  blockade.  The 
Chieftain  lies  along  the  right  bink  one-half  a  mile  below  thn  Roanoke  head  of  the 
**  Thortiughfare."  ft  has  caused  quite  a  number  of  accidents,  aud,  at  times  of  high  water 
in  the  R(»a]ioke,thereisa  very  strong  curreutthrougb  the**Thoroughfaro"  to  theCashie. 
It  is  then  very  diilicult  to  keep  off  from  this  wreck,  though  its  position  is  well  known. 
At  low  water  portions  of  the  machinery  are  in  sight  above  water.  It  was  a  large 
side-wheel  boat,  with  walking-beam,  aud  was  suuk  in  1865.  The  "  blockade,"  iu  a 
bend  tiOO  feet  below  the  head  of  the  '*  Thoroughfare,"  was  made  during  the  lato  war  by 
driving  three  rows  of  piles  across  the  river.  Tho{»e  piles  are  about  10  feet  apart,  aud 
the  only  opening  is  about  55  feet  wide,  near  the  right  hank,  where  piles  have  been  re- 
moved to  make  a  passage.  The  others  ynt  remain,  and  large  quantities  of  drift  logs 
have  lodged  against  the  upper  side  of  them,  aud  quite  a  large  amount  of  work  will 
be  needeil  to  remove  enough  of  the  piles  and  other  obstructions  to  make  a  channel  100 
feet  wide,  which  is  needed  here  on  account  of  the  bend.  So  far  as  commerce  is  con- 
cerned this  is  a  very  important  part  of  the  Cashie  River,  as  the  mail  boat  must  go  this 
way. 

From  the  mouth  of  the  **  Thoroughfare  "  the  Cashie  runs  in  a  very  crooked  course  to 
the  northeast  for  7^  miles,  where  it  enters  the  betid  of  Albemarle  Sound.  There  are  a 
veiy  few  overhanging  trees,  which,  from  the  great  width  of  the  river,  are  not  serious 
obstructions.  But  few  snags  are  above  water;  however,  there  is  said  to  be  quite  a 
large  number  below  water,  which,  of  course,  are  not  shown  on  the  map.  There  are 
ten  large  fisheries. 

Abont  one-half  mile  above  the  mouth  of  the  Cashie  is  a  side  channel  called  Coshoke 
Creek,  up  to  Coshoke  Landing.  I  mile  from  the  Cashie;  It  has  a  warehouse  and  wharf, 
and  is  the  only  landing  for  quite  a  large  settlement.  Steamers  make  special  trips 
here  once  a  week.  There  is  no  current.  The  width  is  75  feet  at  narrow  places,  and 
the  depth  more  than  9  feet,  except  on  the  soft  bar  at  the  mouth,  where  it  is  7  feet.  The 
channel  is  very  much  obstructed  by  overhanging  trees  aud  by  snags.  The  naviga- 
tion wonld  be  very  good  were  these  removed. 

The  survey  was  continued  out  over  the  bar  into  the  sound  to  buoy  No.  1,  one-half 
a  mile  below  the  Roanoke  light-house.  The  distance  over  this  bar,  from  the  mouth 
of  the  river  to  the  buoy,  is  2  miles.  The  depth  near  the  Roanoke  Channel  is  8  feet  at 
extreme  low  water,  which  is  the  least  depth  on  the  bar.    The  width  here  is  one-quarter 
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of  a  niilei  and  where  the  channel  is  narro;N^d8t,  abont  half  way  out,  it  is  300  feet  be- 
tween  eight-foot  curves  and  13  feet  deep  in  the  middle. 

No  stumps  or  sntkf^  were  fonnd  in  the  channel  outside  the  river  mouth.  It  is  nearly 
straight,  and  bordered  on  each  side  by  shad-net  stalces.  It  is  only  at  extreme  low 
water  that  there  is  so  little  as  8  feet  on  this  bar,  and  when  the  wind  blows  from  the 
east  the  water  rises  a  foot  or  more.  No  dredgin)(  is  needed  on  this  bar  as  the  chaoDeb 
throngh  which  all  vessels  must  pass  farther  down  the  sound  have  but  d  to  9  feet 
depth  of  water. 

The  whole  river  can  be  divided  into  sections  for  purposes  of  improvement.  The 
upper  8  miles  needs  removal  of  two  wrecks,  a  very  large  number  of  trees,  logs,  &c., 
from  the  channel,  aud  their  bein^  so  placed  on  the  banks  that  they  can  never  get  into 
the  tiver  again.  A  continuous  hue  of  trees  on  both  banks  must  be  cut  and  palled 
back  away  from  the  river  so  that  they  cannot  get  into  it. 

From  the  nature  of  the  work  it  is  not  possible  to  make  s]>ecifications  in  such  a  wir 
that  it  can  be 'done  by  contract.  The  best  way  to  accomplish  it  is  by  hired  labor, 
with  the  aid  of  proper  machinery. 

Basing  the  estimate  for  the  work  on  the  cost  of  doing  it  on  other  streams  when 
similar  work  has  been  done,  and  in  consideration  of  the  fact  that  the  plant  on  some 
other  work  may  ha  available  for  this  I  make  the  following  estimate : 

Upper  8  miles,  at  $1,500  for  clearing  and  snagging $12, 000 

Removing  two  wrecks  at  Windsor,  at  $400  each .- 800 

Lower  17  miles  of  river  to  month,  at  $500  for  clearing  and  snagging 8, 500 

21,300 
Twenty  per  cent,  for  office  expenses,  engineering,  and  contingencies 4,260 

Total * 25,060 

BSTIMATS  FOR  THE  THOROUOUFARE  AND  COSIIOKE  CREEK. 

Removal  of  overhanging  trees  from  Thoroughfare,  2^  miles $100 

Removal  of  wreck  of  Chieftain ^     600 

Removal  of  blockade,  including  snags  above  it 800 

Ooshoke,  I  mile,  clearing  and  snagging 1,000 

2,500 
Twenty  per  cent,  for  office  expenses,  engineering,  and  contingencies 500 

Total .- 3,000 

This  cost  would  properly  be  added  to  the  above. 

A  complete  oottit  suitable  for  such  work,  with  all  necessary  tools,  tackle,  and  ms- 
chinery  for  holster  and  outfit  for  quarter-boat,  will  cost  ftbout  $4,000,  which  makes 
the  total  estimate  $32,560. 

There  could  be  no  permanent  improvement,  except  in  respect  to  overhanging  trees, 
the  three  wrecks,  and  the  blockade,  unless  there  should  be  some  efficient  TegislatioD 
to  prevent  the  present  practice  of  storing  saw-logs  and  felling  timber  in  navigable 
waters,  and  also  of  cutting  out  sinking  logs  from  rafts  and  leaving  them  in  the  chao- 
nel,  or  where  they  may  get  into  it. 

The  two  wrecks  at  Windsor  are  each  from  70  to  80  feet  long,  and  about  20  foot  wide. 
The  Chieftain  is  much  larger,  120  feet  by  25  feet,  as  near  as  soundings  will  show. 
None  of  them  have  any  value ;  the  sunken  logs  would  be  of  some  value  when  re- 
moved . 

Very  respectfully,  your  obedient  servant, 

H.  C.  Collins, 

Asslitant  Enginetr. 
Capt.  F.  A.  HiNMAN, 

Corps  of  EngineerB. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  OP  NORTH  CAROLINA 

AND  SOUTH  CAROLINA. 


REPORT  OF  CAPTAIN  WILLIAM  H.  BIXBT,  CORPS  OF  ENGINEERS,  OF- 
FICER IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30, 1885,  JFITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Conteotneft  Creek,  North  Carolina. 

2.  Trent  River,  North  Carolina. 

3.  Nenae  River,  North  Carolina. 

4.  Inland  Navi^^tion  from  New  Berne  to 

Beanfort  Harbor,  via  Clubfoot,  Har- 
lowe,  and  Newport  rl  vers,  North  Car- 
olina. 

5.  Harbor  at  Beanfort,  North  Carolina. 

6.  New  River,  North  Carohna. 

7.  Cape  Fear  River,  above  Wilmington, 

North  Carolina. 


8.  Cape  Fear  River,  below  Wilmington, 

North  Carolina. 

9.  Great  Pedee  River,  Sonth  Carolina. 

10.  Waccamaw  River,  South  Carolina. 

11.  Harbor  at  Georgetown,  South   Car- 

olina. 

12.  Santee  River,  Sonth  Carolina. 

13.  Wateree  River,  South  Carolina. 


EXAMINATIONS  AND  SURVEYS. 


14.  Northeast  Branch  of  Cape  Fear  River, 

North  Carolina. 

15.  Bogoe  Sound,  North  Carolina,  between 

New  River,  and  Beaufort. 


16.  Congaree  River,  South  Carolina. 

17.  Black  River,  North  Carolina. 

18.  Entrance  to  Winy  aw  Bay,  near  George- 

town, South  Carolina. 


United  States  Engineer  Office, 

Wilmington^  N.  C,  August  6, 1885. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports 
for  the  fiscal  year  ending  June  30, 1885,  upon  the  works  of  river  and 
harbor  improvement  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 

The  Chcbf  of  Engineers,  U.  S.  A. 
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M  z. 

IMPROVEMENT  OF  CONTENTNEA  CREEK,  NORTH  CAROLINA. 

The  amount  appropriated  by  the  act  5th  July,  1884,  together  with  the 
funds  then  available,  was  too  small  for  economical  work ;  but  improve- 
ment was  so  much  needed  that  small  immediate  actual  results  were  re- 
garded as  more  valuable  than  larger,  but  delayed,  possible  ones. 

Owing  to  its  experimental  nature,  its  variable  features,  and  the  diffi- 
culty of  properly  specifying  it  beforehand  and  inspecting  it  afterward, 
the  work  wais  allowably  done  by  hired  labor  and  the  purchase  of  mate- 
rials in  open  market. 

The  special  work  of  the  year  was  as  follows : 

The  river  from  its  mouth,  45  miles  up  to  Snow  Hill,  was  roughly 
cleared  of  the  obstruction  which  either  had  never  been  removed  or 
which  has  fallen  in  during  the  last  two  years.  This  work  could  only  be 
done  during  the  high-water  season.  Between  the  17th  February  and 
27th  April,  928  logs  and  705  stumps  were  removed  from  the  river-bed; 
and  174  large  trees  were  cut  from  its  banks. 

The  mouth  of  the  river,  where  special  dikincr  appeared  necessary,  wa« 
<»refully  mapped  in  the  low -water  season  of  last  December.  The  for- 
ther  work  of  actual  diking  was  necessarily  postponed  until  the  next  low- 
water  season  (August,  1885). 

All  the  above  work  has  been  well  and  vigorously  carried  forward  un- 
der the  immediate  supervision  of  Assistant  Engineer  B.  Bansom,  whose 
full  report  is  appended. 

The  navigation  of  this  river  is  obstructed  at  ])oints,  as  shown  by  the 
following  extract  from  special  report,  dated  January  17, 1885 : 

Between  Stantonsburff,  the  head  of  pre^nt  improvemeut,  and  Snow  Hill,  the  head 
txf  pi'esent  navigatioUf  there  are  three  conaty  bridges  withoat  draws,  but  there  has,  as 
yet,  been  no  navigation  demanding  draws.  When  needed,  the  draws  will  nndoabt- 
edly  be  put  in  by  the  county  anthorities.  I  therefore  recommend  that  these  bridge! 
be  permitted,  fur  the  present,  to  remain  in  thi^ir  present  condition  ;  provided  that  their 
owners  will  insert  suitable  draws  therein  whenever  needed  by  steamers. 

Recommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  proposed  and  ap- 
proved project,  so  as  to  secure  a  thoroughly  cleared  3foot  navigation 
over  the  entire  river  from  its  mouth,  75  miles  upward,  to  Stautonsburg, 
during  the  nine  commercial  busy  months  of  the  year,  at  a  total  expense 
of  $50,000,  in  addition  to  the  $1,731.39  now  available,  this  amount  to  be 
appropriated  in  two  yearly  installments  of  $30,000  and  $20,000,  respect- 
ively. Further  improvement,  so  as  to  extend  this  navigation  above 
StaiitoDsburg,  or  so  as  to  make  the  lower  river  navigable  during  the  low- 
water  siL'asou,  is  not  recommended  at  present. 

This  river  is  in  the  second  collection  district  of  North  Carolina. 

Money  statement 

Amount  appropriated  by  act  approved  July  5, 1884 95,000  00 

July  1,1885,  amount  expended  during  fiscal  year,  exclusive  o£ 

outstanding  liabilities  July  l,18d4 $3,009  38 

July  1, 18d5y  outstanding  liabilities S^9  33 

3. 268  61 

July  1,  1885,  amount  available 1,731  39 

{Amount  (estimated)  required  for  completion  of  existing  project 51, 731  39 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  J  une  30, 1887     30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  18137. 
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REPORTS  OF  KR.  R.  RANSOM,  ASSISTAKT  ENGINEER. 

1. 

United  States  Engineer  Office, 

Wilmington^  aV.  C,  June 'SO,  1885. 

Captain:  I  haTe  the  honor  to  submit  the  following  report  of  operations  upon  Con- 
ten  tnea  Creek  for  the  year  ending  June  30,  1H85. 

Nothing  was  attempted  upon  this  stream  until  December  1,  1884,  when  by  your  or- 
ders a  surveying  party  under  Mr.  John  P.  Darling,  assistant  engineer,  was  directed 
to  make  a  survey  near  the  mouth  of  the  stream. 

It  progressed  until  December  11,  when  high  wat^r  stopped  fitrtber  work.  The  re- 
ports and  maps  of  Mr.  Darling  are  in  your  possession  and  contain  all  pertinent  infor- 
mation. 

There  being  no  plant  for  that  stream,  that  from  the  Nense  was  transferred  to  it  from 
the  Trent  February  9,  1885,  and  towed  a  short  disfance,  but  the  ouly  steamer  that 
could  be  engaged  for  tbis  work  being  unable  to  stem  the  current,  the  plant  had  to  be 
**  warped ''  up.  As  yon  directed,  work  was  begun  at  Snow  Hill  on  the  17th  February,, 
and  progrea^ed  down-stream,  going  over  what  had  been  done  previously.  That  part 
of  the  creek  or  river  between  Snow  Hill  and  Hookerton  had  been  worked  at  a  very 
high  stage  of  water,  and  the  same  unfortunate  obstacle  to  satisfactory  operations  was 
encountered  the  past  winter.  But  during  the  two  months  and  ten  days  employed 
upon  it,  928  logs  and  705  stumps  were  removed,  and  174  large  trees cUl  from  the  banks; 
a  considerable  amount  of  lighter  work  was  accomplished.  Almost  all  done  on  this 
stream  was  lietween  Snow  Hill  and  Hookerton;  a  few  trees  and  stumps  were  taken  out 
lower  down. 

The  work  heretofore  done  has  consisted  of  removing  obstructions  from  the  channel 
from  its  mouth  to  Snow  Hill  and  in  clearing  the  banks  of  overhanging  growth.  Up 
to  Hookerton  that  kind  of  work  may  be  considered  complete,  except  as  to  what  may 
hereafter  be  required  from  erosion  and  other  natural  causes.  Above  Hookerton  some 
more  work  will  be  needed,  and  it  should  be  done  at  low  water.  Near  the  mouth,  as  in- 
dicated on  the  recent  maps  of  Mr.  Darling,  there  have  been  built  heretofore  about  800 
feet  of  frame  dikex,  thus:  Lumber  piles  of  heart  pine  6  inches  by  6  inches  were  sunk  5 
feet  apart ;  the  tops  of  these  piles  are  about  3.5  feet  above  low  water.  Stringera  or  wales 
were  fastened  by  one-half  inch  wrought  iron  spikes  and  to  these  pieces  were  nailed 
with  forty-penny  nails  sheet-piling  sunken  into  the  earth,  and  the  tops  sawed  flash 
with  the  tops  of  the  walea  This  diking  was  placed  across  low  places  to  confine  the 
water  to  the  channel.    The  wales  were  4  by  6  inches  and  20  feet  long,  each  piece. 

In  mj  former  reports  I  have  described  this  portion  of  Contentneu  Creek.  The  sur- 
vey of  Mr.  Darling  establishes  the  tact  that  a  ridge  runs  between  this  aud  the  Neuse 
several  feet  above  high  water,  to  within  a  short  distance  of  the  month,  and  a  recent 
inspection  has  discovered  that  the  water  escaping  from  the  Coutentnia  at  high  stages 
over  its  banks  below  Jolly  Old  Fifld,  finds  its  way  to  the  head  of  Grindle  Creek ,  about 
600  or  800.  yards  below,  and  Grindle  Creek  flows  into  the  Neuse  River  some  2.5  or  3 
miles  from  the  month  of  the  Contentnea. 

The  directions  yon  first  gave  for  the  further  improvement  of  this  lower  part  of  Con- 
tentnia  Creek  have  not  been  complied  with  because  of  your  instjruotions  subsequently 
received. 

I  have  no  besitatiou  in  repeating  the  recommendations  I  have  heretofore  made  re- 
garding this  stream,  believing  that  the  benefits  to  be  derived  will  Justify  the  outlay. 

Below  is  a  statement  of  the  commerce  of  this  small  river.  It  is  necessarily  incom- 
plete and  does  not  give  ajust  idea  of  the  capabilities  and  actual  products  of  the  re- 
gion it  drains.  Last  fall  was  very  dry  and  it  was  nearly  the  end  of  1884  before  boats 
oonld  run  upon  the  Contentnea. 

Ootward :  Yalae. 

6,000  bales  of  cotton $270,000 

11,000  bushels  of  rice Il,0u0 

Inward : 

About  2,800  tons  of  general  merchandise 140,000 

ToUl ^ 421,000 

There  are  considerable  quantities  of  lumber,  shingles,  and  various  articles  impossi- 
ble to  aAcertaiu  which  furnish,  with  the  above,  freights  from  two  io  fonr  steamers 
during  the  carrying  season.    All  the  above  items  and  many  others  will  greatly  in- 
erease  with  better  and  more  certain  facilities  for  reaching  markets  promptly. 
Very  respe<?tfnlly,  your  obedient  servant, 

R.  Ransom, 
Capt.  W.  H.  BiXBT,  A$8iBiant  E^tginetr, 

Corp8  of  Evgintws, 
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P.  8. — On  the  26th  March,  one  of  the  hoisters  was  partially  ^arnt  by  accident, 
"which  haa  beeo  repaired  at  a  cost  of  about  $200  (for  boiler  and  engine  $115,  lumbw 
$45,  labor  $55  or  $60). 

R.- Ransom. 


2. 

United  States  Engineer  Offce, 

New  Berne,  N.  C,  Julg  11, 1885. 

Captain  :  I  have  the  honor  to  supplement  my  annual  report  for  the  pant  year 
for  Coutentnea  Creek  by  submitting  the  following  estimate  to  complete  the  present 
project : 

ENQINEERING  PROPER. 

Clearing  the  stream  from  Snow  Hill  to  Stantonsburg  of  logs,  stumps,  bmsh, 
&c.,  and    cutting  away  overhanging  growth,  about  35  miles  which  has 

not  been  touched $25,000 

Going  over  stream  from  Snow  Hill  to  month  in  same  way 2, 000 

Clearing  way  and  building  dams  near  mouth  and  diking 5, 000 

General  and  local  inspection 3,200 

Contingencies 3,520 

Total 38,720 

To  this  should  be  added  an  annual  appropriation  of  $3,000  to  keep  the  river  open, 
as  the  works  caonot  be  made  permanent. 

Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
Ae^tant  Engineer. 
Capt.  W.  H.  BiXBY, 

Carpe  of  Engineers, 


M2. 

IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

Owiug  to  its  experimental  nature,  its  variable  features,  and  the  dif- 
fiealty  of  properl}^  specifying  it  beforehand  and  inspecting  it  after- 
wards, thQ  work  was  allowably  done  by  hired  labor  and  the  purchase  of 
materials  in  open  market. 

The  special  worK  of  the  year  was  as  follows : 

Between  December,  1884,  and  April,  1885,  the  already-commenced 
turning  basin  at  Trenton  was  thoroughly  completed  by  the  construction 
of  a  solid  wharf  revetment  wall,  and  by  tbe  redredgingof  the  basin  to 
6  feet  depth  at  low  water ;  this  depth  of  dredging  being  necessary  to 
allow  for  future  deposits  coming  from  further  up  stream.  At  the  same 
time  the  whole  river  from  its  mouth  all  the  way  up  to  Trenton  was 
cleared  of  its  sunken  and  overhanging  obstructions,  and  565  logs  and 
52  stumps  were  thus  removed  from  its  bed. 

In  February  and  March,  1885,  careful  surveys  were  made  of  all  the 
points  on  the  river  where  dredging  was  supposed  necessary. 

Between  3d  April,  1885,  and  liOth  June,  1885,  tlje  river  from  the 
turning-basin  4,300  feet  down-stream  to  a  permanent  3-foot  channel 
was  thoroughly  dredged  to  at  least  4  feet  depth  and  75  feet  width  at 
low  water,  and  11,825  cubic  yards  of  material  were  removed  from  its 
bed. 

In  May  and  June,  1885,  a  channel,  5  feet  deep  at  low  water,  100  teet 
wide,  and  2,000  feet  long,  was  cleared  through  the  obstructions  at  Foy's 
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Flats,  preparatory  to  its  being  deepened  later  to  6  or  8  feet,  and  145 
stumps  and  65  logs  were  removed  therefrom. 

All  the  above  work  has  been  well  and  vigorously  carried  forivard 
under  the  immediate  sapervision  of  Assistant  Engineer  E.  Eansom, 
whose  full  report  is  appended. 

Recommendations  for  future  work  are  as  follows  :  That  the  present 
approved  and  adopted  project  be  completed  by  thoroughly  clearing  the 
present  channel  of  its  remaiuiug  obstructions,  at  a  total  cost  of  $15,000 
(in  addition  to  the  $670.44  now  available),  this  amount  to  be  appropriated 
in  one  sum  within  the  next  year!  After  this  is  done  no  further  im- 
provement is  recommended  at  present. 

This  rirer  i«  iu  the  collection  district  of  Pamplioo,  N.  C. 

Money  statement 

Amouot  appropriated  hy  act  approYed  Jaly  5,  1''84 $10, 000  00 

Jalj  1,  1885,  amoant  expended  during  fiscal  year,  exclusive  of 

oatstandiDg  liabilities  July  1,  1884 $6,217  65 

Jaly  1,1885,  outstanding  liabilities 3,111  91 

9.329  56 

July  1, 1885,  amount  available 670  44 

(  Amonnt  (estimated)  required  for  completion  of  existing  project 10, 670  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    10,000  00 
]  Snbmitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1886  and  1867. 


report  of  mr.  r.  ransom,  assistant  enoinker. 

United  States  Engineer  Office, 

yew  Bemcy  N,  C,  July  17,  1886. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im* 
proveuent  of  Trent  River,  North  Carolina,  for  the  year  ending  June  30,  1885. 

There  being  no  pipnt  belonging  to  this  stream,  that  from  the  Neuse  was  used  for  the 
prosecution  of  the  work,  together  with  a  hired  dredge. 

Early  in  December  one  of  the  hoisters  was  sent  to  Trenton  to  revet  in  a  more  sub- 
stantial manner  the  turning  basin  at  that  point.  For  this  purpose,  on  the  south  side 
the  following-described  structure  was  built  iu  general  accord  with  your  detailed  di- 
rections; at  an  angle  to  each  other  of  about  115^  two  lines  of  cypress  piles,  a  foot  or 
more  in  diameter  at  the  small  end,  5  feet  apart,  were  sunk  as  far  as  they  would  bear 
driving.  To  these  piles  were  bolted,  with  five-eighths-inch  rod  iron,  8triDgerH6  inches 
by  10  inches  1  foot  below  lowest  water,  and  7  feet  above  this  line  of  stringers  one 
last  similar  waA  likewise  fastened.  To  these  stringers,  top  and  bottom,  were  nailed  3- 
mch  thick  sheet-piling,  with  60-penny  cut  nails,  after  it  had  been  sunk  to  **  hard  pan  " 
by  a  water  jet  from  a  stroug  steam-pump.  Outside  of  this  sheet-piling  was  placed 
another  row  of  cypress  piles  with  stringers  similar  to  the  other  and  against  the  sheet- 
piling,  the  piles  and  stringers  being  opposito  to  those  first  put  in.  Tiiese  two  rows 
of  piles  were  bound  together  by  five-eighths  inch  rod  iron  through  each  set  of  piles, 
two  and  two,  and  longer  rods  of  three-fourHis-inch  ro<l  iron  tied  the  sets  of  piles  to 
another  line  of  piles  which  had  beeu  put  in  llie  year  before  iu  an  imperfect  and  rude 
sf  lucture.  The  whole  was  tutule  finsh  on  top  with  the  upper  stringers.  The  lumber 
used  was  the  best  heart  long-leafed  pine.  Coffer-dams  had  to  be  resorted  to  to  put 
in  this  revetment. 

During  the  time  that  one  hoister  was  at  Trenton  the  other  was  used  to  i1»move  ob- 
stmctions  from  the  channel  from  Quaker  Bridge  to  Trenton,  and  a  party  with  it  cut 
from  the  banks  overhanging  growth. 

In  February  and  March,  by  your  direction,  Mr.  J.  P.  Darling,  Assistant  Engineer, 
made  a  close  survey  of  parts  of  this  river,  over  Fo.v's  Flats,  about  5  miles  above  New 
Berne,  for  the  purpose  of  determining  the  best  route  fur  a  dredged  channel  through 
that  difficult  part  of  the  river,  and  from  500  feet  above  Trenton  to  500  feet  below  the 
month  of  .the  mill-race  near  that  place.  This  last  survey  was  made  f  r  the  purpose 
of  fixing  the  location,  and  to  determine  the  amonnt  of  dredging  required  to  get  a 
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saitable  obannel  where  so  much  filling  had  taken  place  dnring  the  year  previoiu. 
This,  with  the  survey  of  the  points  at  as  many  bends  in-the  river  below,  constitated 
the  surveying  done  upon  the  Trent. 

On  April  3,  1885,  a  dipper  dredge,  under  contract  by  you,  was  put  to  work  upon 
that  portion  of  the  river  just  at  and  below  Trenton,  to  secure  a  channel  over  that 
part  ju8t  Rurveyed,  of  4  feet  depth  and  45  feet  mean  width.  This  was  completed  as  far 
as  possible  by  the  20th  of  June,  when,  for  want  uf  funds,  the  work  was  stopped.  For 
the  last  thirty  days  of  this  dredging  it  was  under  the  personal  direction  of  Inspector 
Frement  and  Overseer  Kinsey,  as  I  was  too  unwell  to  give  it  the  usual  supervision. 

The  dredge  excavated  11,825  cubic  yards  of  sand  and  marl.  About  half  of  this  ma- 
terial had  to  be  moved  up  steep  banks  by  shovels  and  barrows;  wherever  possible, 
and  over  about  half  of  the  distance  dredged,  this  extra  labor  was  avoided  by  the  om 
of  rough  log  revetment  to  retain  the  excavated  material.  This  was  constructed  in 
general  accord  with  your  directions,  and  is  of  horizontal  logs  tied  back  into  the  bank 
by  cross-logs  and  staked  in  front  It  is  from  two  to  four  logs  high,  which  are  from 
6  to  18  inches  in  diameter.  About  4,000  or  5,000  cubic  yards  of  sand  were  moved  from 
50  to  300  feet  in  grading  near  the  basio. 

From  the  main  channel  between  Trenton  and  Quaker  Bridge  565  logs  and  52  stumps 
were  removed  during  the  senson. 

At  Foy's  Flats,  in  May  and  June,  out  of  the  now  100-foot  wide  channel  65  logs  and  146 
stumps  were  removed.  The  stumps  had  to  be  blasted  out,  which  was  done  with 
giant  powder  and  electric  battery.  There  are  probably  many  more  stumps  lying  or 
standing  Just  even  with  or  below  the  surface  of  the  present  bottom. 

It  is  to  be  regretted  that  the  appropriation  was  not  sufficient  to  have  cleared  this 
Foy  Flat  channel  with  a  dredge,  particularly  as  one  was  employed  just  before  stopping 
work  upon  another  part  of  the  river. 

To  complete  this  improvement  under  existing  project  the  following  estimate  is  sub- 
mitted, and  I  respectfully  recommend  that  the  whole  appi^priation  be  made  at  one 
time  on  the  score  of  expediency  and  economy. 

The  propriety  of  the  improvement  has  long  since  passed  the  point  of  conjecture : 

Dredging  at  Foy's  Flats,  5,500  cubic  yards,  at  30  cents  per  yard $1, 650 

Takinpput  100  stumps,  at  §20  each 2,000 

Dredging  of  ten  points  (see  map),  14,000  cubic  yards  and  grubbing,  at  40  cents 

per  pard 5,600 

Taking  out  100,  logs  at  85  each 500 

Taking  out  50  stumps,  at  $5  each 250 

Cuttiutf  from  banks  100  large  trees,  atfS  each 300 

General  supervision 1, 000 

Local  supervision 1, 500 

Contingencies 1,280 

Total.. M 14,060 

Add  to  this  an  annual  outlay  of  $3,000  for  keeping  up  the  improvements,  as  it  is 
hardly  practicable  to  make  them  entirely  permanent. 

Below  is  an  approximate  estimate  for  the  commerce  on  this  stream,  gathered  with 
the  kind  and  efficient  aid  of  Assistant  Engineer  Reid  Whitford,  who  rendered  this 
service  and  relieved  me  when  such  assistance  was  most  timely. 

Outward : 

5,500  bales  of  cotton $247,500 

1,000,000  feet  lumber. 10,000 

6,000  ban  el  potatoes 18,000 

140,000  bushel  cotton  seed 14,000 

15,000  packages  truck 30,000 

Inward:  About  2,500 tons  general  merchandise,  such  as  fertilizers,  hay,  salt,  lime, 
flour,  farm  implements,  &c.,  valued  at$l25,000,  making  nearly  $500,Ci00. 
No  account  could  be  gotten  of  what  was  carried  both  ways  by  hand-craft. 
Upon  inquiry  I  learn  that  the  estimate  of  Mr.  C.  E.  Foy  for  1882,  embodied  in  my 
report  of  that  year,  excepting  the  bricks,  is  very  much  nearer  the  real  amount  shipped 
on  thet  Trent  the  past  year  than  that  above  given;  but  values  are  not  s«>  high  this 
year.  Frdm  the  most  trustworthy  authority  that  I  can  obtain  the  shipments  over  the 
Trent  River  have  doubled  in  the  past  live  years.  Last  year  was  not  a  favorable  one, 
and  this  year  prices  have  not  paid  for  the  shipping  of  much  of  the  truck,  and  it  has  laid 
at  home. 

Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
J$tiiBiant  Enffineer, 
Capt.  W.  H.  BiXBY, 
Corp*  of  Engineers, 
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M3. 
IMPROVEMENT  OF  NEUSE  RIVER,  NORTH  CAROLINA. 

Owing  to  its  experimental  nature,  its  variable  features,  and  the  di£Q- 
calty  of  properly  specifying  it  beforehand  and  inspecting  it  afterwards, 
the  work  was  allowably  done  by  hired  labor  and  the  purchase  of  mate- 
rials in  open  market. 

The  special  work  of  the  year  was  as  followsj 

Between  the  Ist  July  and  the  middle  of  December,  1884,  the  river 
was  thoroughly  contacted  by  jetties  over  a  total  distance  of  about  5 
miles,  situated  from  40  to  45  miles  above  New  Berne,  and  from  5  to  10 
miles  below  Kinston.  This  work  could  be  done  advantageously  only 
daring  the  high-water  season. 

One  hundred  and  twenty-one  jetties  (12,402  linear  feet  of  jettying) 
were  thus  built  in  place;  and  104  sunken  logs,  50  stumps,  and  several 
cords  of  small  snags  were  removed  from  the  bed  of  the  river. 

Maps  were  made  of  about  10  miles  of  the  river  so  far  jettied,  so  that 
the  results  of  this  work  can  be  determined  and  utilized  in  future  simi- 
lar work. 

Two  new  quarter-boats  and  four  new  flats  were  built  ready  for  the 
next  season's  work. 

All  the  above  work  has  been  well  and  vigorously  carried  forward 
under  the  immediate  supervision  of  Assistant  Engineer  li.  Eausom, 
whose  full  report  is  appended. 

The  completion  of  a  thoroughly  cleared  4foot  channel  from  New 
Berne  to  Kinston  will  require  still  the  jettying  of  about  3.5  miles  more 
of  river,  and  the  removal  of  a  great  many  snags,  logs,  and  trees  from 
the  bed  of  the  river. 

This  work  will  be  pushed  forward  rapidly  during  the  coming  high- 
water  season,  and  carried  as  far  as  the  present  funds  will  permit. 

The  navigation  of  this  river  is  obstructed  at  points  as  shown  by  the 
following  extract  from  special  report  dated  17th  January,  1885 : 

Near  RinBton  this  river  is  crossed  by  tbe  Atlantic  and  North  Carolina  Railroad,  oir 
a  draw-bridge,  whose  draw-span  is  placed  npon  the  shallow  Hide  of  the  river  instead 
of  over  the  main  channel-way.  * 

The  present  improvement  will  probably  be  so  far  finished  in  ldS6  as  to  permit  of  a 
deeper  navigation  above  this  bridge  at  Kinston  than  will  then  be  able  to  pass  through 
this  draw-opening. 

▲11  the  steamer  captains  whom  I  have  so  far  heard  from  state  that  they  have  not 
as  yet  been  delayed  from  want  of  water  at  thi.s  draw -opening;  and  I  do  not  see  any 
reason  for  a  change  in  position  of  the  draw  before  1886. 

I  thffk^foro  recommend  that  this  draw  may  be  permitted  to  remain  in  its  present  po- 
sition for  the  present;  but  that  it  be  moved  to  the  channel  side  of  the  rivt'r  as  soon  as 
it  becomes  the  chief  serioiis  obstruction  to  a  permanently  increased  depth  of  naviga- 
tion between  New  Berne  and  Kinston. 

Near  Goldsborough  this  river  is  crossed  by  the  Wilmington  and  We'ldon  Railroad, 
on  a  single-span  bridge  witbont  a  draw.  The  bottom  of  the  bridge  is  about  17  feet 
above  low  water.  The  channel  is  said  to  be  partially  obbtrncted  by  a  pier  of  the 
former  bridge.  Very  few  steamers  have  so  far  reached  this  bridge,  although  the 
river  is  navigable  for  several  miles  above  Goldsboro'. 

I  therefore  recommend  that  this  bridge  be  permitted  for  the  present  to  remain  in 
its  present  condition,  provided  that  the  owners  will  clear  away  tho  obstructing  por- 
tion of  the  old  pier  beneath  ;  and  provided,  also,  that  they  will  furnish  a  suitable 
hinge  joint  to  the  smoke-stacks  of  all  steamers  using  regularly  this  portion  of  the  river. 

Above  Goldsbonj' and  below ^mithfield  there  are  six  county  bridges  without  draws; 
bat  there  has  as  yet  been  no  navigation  demanding  draws.  When  needed,  the  draws 
will  nndoiibtedly  be  put  in  by  the  county  antboritieH.  I  therefore  recommend  that 
these  bridges  be  permitted,  for  the  present,  to  remain  in  their  present  condition,  pro- 
vided that  their  owners  will  insert  draws  therein  whenever  needed  by  the  steamers. 
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HecominendatioDs  for  futare  work  are  as  follows  :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  approved  and  adopted 
projects,  so  as  to  secure  a  thoroughly  cleare<l  9-foot  navigation  16  miles 
up  to  New  Berne;  and  a  similar  4-foot  navigation  50  miles  further  to 
Kingston  during  the  entire  year,  and  thence  a  similar  3-foot  navigation 
lOS  miles  further  to  Smithfield  during  nine  months  of  the  year;  at  a  total 
expense  of  $160,000  (including  the  funds  $13,731.70  now  on  hand),  this 
amount  to  be  appropriated  in  three  yearly  installments  of  about  $60,0(M) 
each.  Further  improvement,  so  as  to  extend  the  navigation  above  Smith- 
field,  or  so  as  to  increase  the  depth  of  water  or  length  of  time  of  such 
navigation  below  Smithfield,  is  not  recommended.  • 

This  river  is  in  the  collection  district  of  Pamplico,  N.  C. 

Money  statement. 

July  I,  1884,  amount  available $5,862  97 

Amount  appropriated  by  act  approved  July  5,  1884 20, 000  00 

25,862  97 
July  1,  1885,  amount  expended  during  fiscal  year,  exclosive  of 

outstanding  liabilities  July  1, 1884 Ill,  893  11 

July  1,  1885.  outstanding  liabilities 238  16 

12, 131  27 

July  1,  1885,  amount  available 13,731,70 

{Amount  (estimated)  required  fur  completion  of  existing  project 160, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  July  30, 1887    60, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AbBtract  of  propoaaU  for  furnishing  lumber,  iron,  and  naiU,  for  improving  Neuee  J?<per, 

^orth  Carolina,  opened  at  12  m..  May  1,  1885. 


No. 


Names  and  addresBea  of  bidden. 


8 
4 


B.  W.  Canady,  Klnaton,  N.  C . 
H.  C.  Parrott,  Einston,  N.  C. 


Natban  O.  Berry,  Ooldsboroagb, 

K.C. 
Burr  &,  Bailey,  Wilmington,  N.  C. 


Beroarka. 


Proposal  to  fbmiah  alL 


$14  per  M  for  lumber,  2| 

cents  per  pound  for  iron, 

$3  per  Reg  for  nails. 
$18  75    per    M    for  whole, 

$14.60  per    M     for. half, 

$15  per  M  for  one-fourth. 
$15  per  M  for  lumber 

4  cents  per  pound  for  iron,  |  Proposal  to  furnish  iron  ai>d 
$3.79  per  keg  for  nails.         ;      naiU  only. 


Proposal  to   furnish   lumber 
only. 

Do. 


Contract  with  B.  W.  Canady. 


report  of  mr.  r.  r\nsom,  assistant  engineer. 

United  States  Engineer  Office, 

New  Berne,  N,  C,  June  30,  1886. 

CAFfAiN:  I  have  the  honor  to  aubmit  the  following  report  of  operations  for  Neuse 
River,  North  Carolina : 

The  work  has  consisted  almost  exclusively  of  bnildiog  jetties,  of  which  121  in  num- 
ber were  put  iu,  aggregating  12,402  linear  feet. 

The  work  on  the  1st  July,  IHrfi,  was  near  th«  Old  Blockade,  about  5  miles  lielow 
Kinstou,  and  was  coutlaurd  down-stream  to  within  about  a  mile  of  Bectou's  Old  Field. 

As  a  general  thing  the  j«tties  are  *250  feet  apart  up  aud  down  the  stream,  and  their 
position  as  to  the  bank  Iroui  which  they  run  is  determined  by  the  contour  of  the 
stream.  About  the  same  distance  is  preserved  between  the  jetties  in  crossing  from 
bank  to  bank,  and  an  open  space  from  channel  end  of  jetties  to  opposite  bank  of  aboat 
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120  feet  is  likewiiie  presenred.  It  is  proper  here  to  state  that  a  narrowing  of  this  space 
to  90  or  100  feet  might  be  desirable. 

The  constmction  is  simple  and  economical.  A  single  row  of  heart  pine  lumber  piles 
is  driven  perpendionlar  to  the  current,  being  first  snnken  by  a  *'  water  Jet"  from  a 
ffood  steaw-pump,  and  then  hammered  with  a  pile-driver.  The  piles  are  sawed  off  3 
feet  above  low  water,  and  to  their  npper  sides,  flush  with  the  tops,  a  single  stringer 
is  fastened  by  half-inch  rod  iron  spikes. 

The  channel  end  of  each  jetty  as  lastly  built  has  a  very  short  offset  of  5  feet  down- 
atream  at  ri^ht  angles  to  the  Jetty.  This  offset  is  made  only  long  enough  to  give  the 
necessary  stiffness  against  overturning  to  the  end  of  the  Jetty,  and  to  give  a  proper 
support  to  its  mattresses.  The  five  or  six  piles  next  to  the  channel  end  are  8  b^  8 
inches,  the  others  8  by  6  inches,  and  the  sheet-piles  8  by  2  inches,  varying  in  length 
according  to  necessity.  The  sheet-piles  are  sunk  by  the  water  Jet,  and  the  past  sea- 
son were  carried  np  the  slope  of  the  bank  by  direction  of  your  immediate  predecessor, 
and  are  fastened  to  the  wale  or  stringer  by  forty-penny  cut  nails,  and  sawed  off  flush 
with  the  top  of  the  wale.  The  channel  ends  of  the  jetties  are  -protected  under  water 
against  sconr  by  mats  of  smail  logs  in  half-cross  form,  coverea  with  brush  and  sunk 
by  rock,  marl,  or  clay,  as  may  be  the  most  convenient. 

The  sheeting  curried  up  the  bank  acts  badly,  and  it  is  proposed  to  abandon  that 
method  and  only  run  well  back  into  the  bank  upon  a  level. 

About  500  linear  feet  of  jettying  put  in  the  past  season  has  washed  out.  The  fresh- 
ets have  so  recently  subsided  that  the  cause  for  that  injury  has  not  yet  been  ascer- 
tained. 

A  very  recent  inspection  of  the  river  shows  that  below  the  month  of  Coutentnea 
Creek  about  2,000  linear  feet  of  Jetties  have  been  greatly  injured  and  much  of  it  taken 
away  by  rafts  of  timber  passing  over  Just  before  the  water  fell  above  the  tops  of  the 
Jetties.    This  will  need  replacing  and  repairs. 

There  are  at  intervals  between  Becton'sOld  Field  and  New  Berne,  or,  more  properly 
speaking,  from  Becton'sOld  Field  to  Spring  Garden,  14  miles  above  New  Berne,  spaces 
where  Jetties  should  be  placed  aggregating  about  13,000  lee t.  That  would  require 
aome  mty  jetties,  or  about  5,000  linear  feet.  In  estimating  this  work  I  have  been  gov- 
erned by  the  past. 

During  the  year  two  new  quarter-boats  and  four  new  flats  were  built. 

The  bolsters  were  bnilt  six  years  a^o,  of  green  timber,  and  were  repaired  two  years 
a^.  I  hardly  think  they  can  be  relied  upon  for  another  year.  The  machinery  con- 
tinues as  good  as  could  be  expected  -after  the  hard  wear  it  has  had. 

With  what  remains  of  the  present  appropriation  it  is  proposed  to  continue  Jetty- 
ing, BO  as  to  connect  the  system  as  far  down  as  possible. 

To  complete  the  work  now  immediately  in  hand,  which  has  for  its  object  to  secure 
a  channel  of  3  feet  depth  at  all  seasons  from  New  Berne  to  Kiuston,  I  respectfully 
aabmit  the  following  estimate : 

For  atrictly  engineering  work : 

Constructing  7,500  feet  of  Jetties  (which  includes  rebuilding  and  re- 
pairs)   $10,000 

Surveys 2,000 

Taking  out  300  logs,  at  |5  each 1,500 

Taking  out  100  stumps,  at  $5  each 500 

Cutting  from  banks  200  trees,  at  $3  each 600 

General  supervision 1, 000 

Local  supervision 1, 500 

Add  10  per  cent,  for  contingencies 1, 510 

For  general  work  annually  from  New  Berne  to  Smithfield 7, 500 

Total 26,110 

Below  is  a  statistical  table  of  the  commerce  of  this  river,  as  correct  as  I  Lave  been 
able  to  secure,  even  with  the  effective  aid  of  Mr.  Reid  Whit  ford,  assistant  engineer, 
to  whom  I  express  warm  thanks  for  valuable  assistance  in  collecting  the  data. 

Outward:  Value. 

16,000  bales  of  cotton |720,000 

10,000  bushels  rice 10,000 

350  barrels  spirits  turpentine 7, 000 

4,000  barrels  rosi n 8, 000 

2t>0,000  feet  timber 2,»)00 

757,760  shingles :^,000 

Total 785,000 

Inward: 

Abont  5,200  tons  of  freight,  such  as  hay,  salt,  iron,  fertilizers,  flour,  &,c .      260, 000 

Grand  total ..'. 1,045,000 
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• 

The  tracking  and  fishing  from  this  stream  will  be  included  in  the  general  report  of 
the  commerce  of  this  city,  as  represented  in  the  report  of  the  Board  of  Trade,  which 
report  I  herewith  inclose  without  remark,  as  it  is  clear  and  pointed.  Appended  to 
this  is  the  report  of  the  collector  of  customs  of  this  place,  which  needs  no  explana- 
tion. 

In  the  beginning  of  the  improvements,  after  the  greater  obstructions  were  removed, 
tentative  efforts  were  made  and  all  was  done  that  could  be  under  the  ciroumstanceB, 
to  aid  the  transporters  to  get  produce  forward  and  merchandise  in,  and  while  somo 
irregnlarit}^  in  system  is  admitted,  the  demands  and  necessities  of  commeroe  Justi- 
fied the  course. 

The  amount  estimated  is  as  little  as  the  work  required  can  be  done  for.  I  earnestly 
recommend  that  it  he  appropriated. 

Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
AaeUtant  Engineer. 
Capt.  W.  H.  BlXBY, 

Corps  of  Engineers, 


COMMEKCIAL  STATISTICS. 


New  Berne,  N.  C,  June  30,  18d5. 

Dear  Sir  :  Replying  to  your  favor  of  22d  June,  in  which  you  request  the  Board  of 
Trade  of  this  city  to  furnish  yon  the  counneroial  statistics  for  the  year  ending  J  one  30, 
18d5,  below  please  find  statement  of  what  has  been  received  and  shipped : 


Articles. 


OUTWABD  FEKIGHTB. 

Cotton. bales.. 

Rice bashels.. 

Com do 

Spirits  torpentine barrels 

Koflin do — 

Pitch do... 

Tar do 

Lumber feet.. 

Shingles 

Canned  goods cases.. 

Wooden  plates packages.. 

Wooden  dishes do... 

Track.. do... 

Helens do 

Clean  rioe tierces.. 

Co< ton-seed  oil barrels.. 

Cotton-seed  meal tons.. 

Cotton-seed do  ... 

Beeswax casks.. 

Honey barrels.. 

Peanuts bags.. 

Hide8 packages.. 

Wool bags.. 

Bags packages.. 

Sweet  potatoes barrels . . 

Fish  oil : do  ... 

Btrgs packages.. 

Id iscel  1  aneons do  ... 

Expressage,  inclading  fr«shflsh,  game,  &o tons.. 

Total 

INWARD  FBKI0RT8. 

General  merchandise,  sach  as  hay,  salt,  fertilisers,  dry  goods,  groceries,  lime, 
ice.,  estimated  value.... «% tons.. 


Qaantity. 


53,001 

100, 000 

815, 000 

1,100 

5,634 

2,101 

926 

8,  000,  OiH) 

2, 277. 750 

34.711 

7.066 

1.827 

150.000 

201, 157 

80 

1,000 

300 

1,200 

40 

00 

2,000 

500 

70 

600 

3,000 

250 

922 

2,512 

720 


ValnoL 


20,000 


$2,412;M5 

100. 000 

189.000 

22,000 

11.268 

4.21)2 

1.  &'>2 

80.000 

6.8S3 

52,006 

5.975 

1,827 

300.000 

*/6,115 

1.000 

15.000 

6.000 

5,000 

1.000 

1,800 

3.000 

8,500 

350 

1,200 

4,500 

4.000 

5,532 

12.560 

144.000 


3. 427, 814 


1.000,000 


The  foregoing  statements  are  collected  from  the  regular  transportation  lines  only. 
There  are  freights  carried  hoth  ways  by  nnmerous small  sailing  craft,  pole-flats,  &c.,of 
which  no  account  is  kept,  and  fn>m  which  it  is  imposNible  to  gather  any  correct 
amount.  I  should  say,  however,  that  the  total  values  of  exports  and  imports  would 
not  be  less  in  round  numbers  than  $4,500,000. 

The  commerce  is  carried  on  by  regular  lines  of  first-class  steamers  between  this 
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place,  Norfolk,  Baltimore,  and  cities  further  north,  by  railroad  to  interior  of  the  State, 
and  to  the  coast  by  steamers  running  reenlarly^on  the  rivers  watering  this  section, 
by  sailing  vessels  to  the  West  Indies  and  coastwise,  and  also  by  smaller  sailing  craft, 
po)e-fl%t«,  A,e. 

There  exists  in  the  city  manufactories  of  woodenware  (plates  and  dishes,  &c.), 
paper-pulp,  bricks  and  tiles,  cotton-seed  oil  and  cotton-seed  meal,  corn  meal,  clean 
rice,  cotton  yams,  naval  stores,  straw  brooms,  shingles,  lumber,  ironware,  canned 
l^oods,  and  marble  ornaments.  Upon  the  whole  the  commerce  has  gradually  increased 
in  the  past  ten  years.  During  that  time  the  trucking  industry  has  grown  into  one  of 
importauce,  as  will  be  seeu  by  a  glance  at  that  item  in  the  foregoing  list.  Ten  years 
Bjio  not  a  package  of  truck  was  shipped  from  here.  The  beneficial  influence  over 
trade  of  the  various  works  of  improvement  conducted  bv  the  United  States  Govern- 
ment in  this  vicinity  is  too  evident  to  require  any  explanation.  Suffice  it  to  say, 
however,  that  five  years  ago  two  small  steamers  did  the  business  on  the  rivers,  where 
nt>w  ten  larger  ones  are  required  for  that  purpose. 

The  progress  of  these  works  under  yonr  successful  management  has  been  watched 
with  growing  interest,  and  it  is  earnestly  hoped  and  desired  that  you  may  be  able  to 
continue  them  uninterruptedly  till  completed. 
Very  respectfully,  yours, 

Geo.  B.  Guion, 
Chairman  of  the  Committee  on  StatiaHoe  and  Information 

Of  Board  of  Trade,  New  Berne,  N,  C. 

Approved : 

K.   R.   JONKS, 

Preaident, 
James  Redmond, 

Secretary  and  Treaettrer, 

General  Robert  Ransom, 

Auietant  Engineer. 


OF  collector  of  customs  at  new  BERNE,  NORTH  CAROLINA. 

CusTOM-HousE,  New  Berne,  N.  C, 

CoUeoior'e  Office,  June  'i3,  1885. 

Sir  :  Incompliance  with  your  request,  I  herewith  present  the  commercial  statistics  of 
thii  GoUeoliuu  district  for  the  fiscal  year  ending  June  30,  1885,  namely : 

Number  of  vessels  entered  from  foreign  ports,  5 tons. .  554 

Number  of  vessels  cleared  for  foreign  ports,  4 do...  394 

Number  of  vessels  entered  coastwise,  302 .do. . .  122. 750 

Total  value  of  dutiable  imports |2,799  92 

Totol  amount  of  duty  collected 1,728  78 

Total  value  of  free  goods 2,606  96 

Total  value  of  domestic  exports 6,pli4  50 

NDMBER  AND  TONNAGE  OF  VESSELS  DOCUMENTED  AT  THIS  PORT. 

Sail  vessels : 

Register 1 

Tounage 80.28 

Enrolled 19 

Tonnage 951.20 

Licensed 39 

Tonnage 2,294.31 

:Ste&m  vessels : 

Enrolled 13 

Tonnage 743.36 

Sail  and  steam  license  under  twenty  tons ^ 85 

Tonnage 1,000.00 

I  am,  very  respectfully, 

T.  A.  Henry, 

Collector, 
Geoetml  Robert  Ransom, 

New  Berne,  N.  C. 
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IMPROVEMENT  01?:  THE  LINE  OF  INLAND  NAVIGATION  FROM  NEW  BEKNE 
TO  BEAUFORT  HARBOR,  NORTH  CAROLINA,  VIA  CLUBFOOT,  HAHLOWE, 
AND  NEWPORT  RIVERS. 

The  amount  appropriated  by  the  act  of  August  2, 1882,  was  too  small 
for  economical  work,  but  improvement  was  so  much  needed  that  small 
immediate  actual  results  were  regarded  as  more  valuable  than  larger 
but  delayed  possible  ones. 

Owing  to  its  experimental  nature,  its  variable  features,  and  the  diffi- 
culty of  properly  specifying  it  beforehand  and  inspecting  it  afterwards, 
the  work  would  have  been  better  done  by  hired  labor  and  the  purchase 
of  materials  in  open  market.  Work  was,  however,  required  to  be  done 
as  far  as  possible  by  contract,  in  accordance  with  the  following  abstract 
of  {iroposals: 

Abstract  of  proposals  for  furnishing  one  or  more  dredges  for  use  in  Clubfoot  and  BarUmt 
creeks,  inland  line  of  navigation  from  Kew  Berne  to  Beaufort,  opened  at  12  m.,  «/iMtt«30, 

1884. 


No. 


3 
4 


Names  and  addreaaea  of 
bidders. 


George  E.  Ward,  Washing- 
ton,  D.  C. 

Thomas  P.  Morgan,  Wash- 
ington, D.  C. 


Daniel  Constantine,  Balti* 

more,  Md. 
Jami's  Caier  Sl  Son,  Nor- 

folic,  V». 


Kind  of  dredge. 


One  Osgood  im* 

S roved  boom- 
ipper. 
One   clam-sheU 
(small   pat- 
tern) ana  one 
dipper. 
One  dipper 


Capacity 
of  dredge,  cabio 


yards. 


Bate  per  boar. 


Datedredn 

will  be  avail. 

able  for  woit. 


50  per  hoar 


Clamahell,  70 
per  hour;  Dip- 
per, 60  per 
nonr. 

50  per  boar 


One  dipper aSO  per  hoar 


$50.80  per  day,  |  Oct  1, 1884. 

or    $5.08  per  ; 

hoar.  j 

$4.08eacb ...I  On  or  before 

I     Oct  1, 1881. 


$6  per  hour j  Xot  stated. 


$6.50  in  Har- 
loweRiver:f7 
in  Clubfoot 
River. 


On  or  before 
Oct.  1, 1884. 


The  contract  was  awarded  to  Mr.  Thomas  P.  Morgan.  His  work  was 
commenced  October  29,  1884,  and  stopped  unfinished  March  12,  1885; 
1,500  cubic  feet  in  all  was  dredged. 

The  special  work  of  the  year  was  as  follows : 

After  the  contracts  had  been  awarded,  the  creek  was  surveyed  and 
the  line  of  proposed  canal  located  thereon. 

The  contractor's  first  dredge  (dipper)  arrived  on  October  29, 1884,  and 
the  second  (grapple)  dredge  on  December  19, 1884.  The  banks  of  the 
creek  were  too  soft  to  hold  up  the  deposited  material  as  deposited  by 
the  contractor's  dredges,  and  he  found  it  impossible  to  do  the  work  in 
accordance  with  the  specifications. 

The  grapple-dredge  left  on  February  6, 1885,  and  the  dipper  dredge 
on  March  12,  1885,  having  excavated  1,500  cubic  yards  of  material. 

The  creek  was  <^refully  resurveyed  and  its  surroundings  examined 
with  special  reference  to  future  work. 

All  the  above  work  has  been  well  and  vigorously  carried  on  under  the 
immediate  supervision  of  Assistant  Engineer  R.  Kansom,  whose  full  re- 
port is  appended. 

Owing  to  various  mitigating  circumstances,  Mr.  Morgan's  contract 
was  recommended  for  annulment  without  forfeiture.    The  letter  of  rec- 
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oinmendatiou,  dated  May  21, 1885,  With  its  indorsements,  explains  fully 
the  present  situation,  and  is  as  follows : 

United  States  Engineer  Office, 

Wilmivgton,  y,  C,  May  21,  1885. 

Sir:  I  h»ve  to  recommend  the  annnlment  (bat  without  forfeiture  of  retained  pay) 
of  the  present  contract,  dated  July  11,  1BB4,  with  Thomas  P.  Morgan,  for  dredging  at 
Harlowe  Creek,  inland  line  of  navigation  from  New  Berne  to  Beaufort  Harbor,  N.  C, 
and  to  recommend  that  the  work  be  readvertised  under  new  speciiications,  the  pres- 
ent contractor  never  having  made  the  daily  progress  guaranteed  by  his  contract ;  the 
non-forfeiture  of  retained  pay  being  recommended  because  of  my  opinion  that  the  con- 
tractor's dredges,  though  accepted,  were  not  suited  to  the  work,  and  could  not  be  ex- 
pected to  do  it  ever  as  originally  specified. 

The  funds  now  available  are  ^,000,  and  flO.COO  more  are  needed  to  complete  the 
reduced  project  now  in  immediate  consideration.     *     «     * 

An  examination  of  the  back  records  of  this  work  shows  that  my  predecessors  did 
not  wish  at  first  to  commence  work  at  all  with  the  pret^ent  small  fuuds  (see  Ic^tter  of 
Capt.  Jamtss  Mercur,  of  March  2U,  1H84,  to  your  office),  and  having  to  commence,  they 
wished  to  hire  the  work  by  the  liour  aud  not  by  the  yard,  on  the  ploa  that  the  latter 
was  impracticable  (see  letters  of  Captain  Mercur,  as  above  quoted,  and  also  of  Capt. 
F.  A.  Hinmau,  of  April  2.3, 18^^,  both  to  your  office.) 

The  present  project  for  the  improvement  of  the  line  of  inland  navigation  from  New 
Berne  to  Beanfort  Harbor,  N.  C,  comprises  dredging  throughout  the  whole  length 
of  Harlowe  River,  over  a  distance  of  about  17,500  linear  feet. 

In  the  lower  third  (for  about  4,900  feet  length)  there  is  an  average  breadth  of  200 
feet  of  soft  mud,  without  any  marsh  at  all,  on  both  sides  of  flie  proposed  channel. 
This  mud  varies  in  depth  from  6  to  18  feet,  is  bare  at  Ibw  water,  and  is  ouly  covered 
by  aboat  2.5  feet  at  the  highest  water.  Obviously  no  ordinary  dipper  or  ordinary 
clam-shell  dredge  can  here  carry  out  the  requirements  of  the  present  specifications  as 
reffsrds  dumpage. 

In  the  upper  two-i birds  (for  abont  12,600  feet  in  length)  of  Harlowe  Creek,  the  part 
to  which  the  present  small  appropriation  should  first  be  applied,  the  cuttiug  must  be 
made  at  an  average  distance  of  about  200  feet  from  solid  ground.  The  intervening  ma- 
terial is  a  thin  marsh  sod,  from  12  to  18  inches  thick,  underlaid  with  soft  block  mud  of 
the  consistency  of  batter.  The  marsh  sod  and  mud  have  now  been  carefully  examined 
and  sounded  throughout  the  entire  length  of  the  creek  along  the  line  of  the  desired 
cutting.  At  the  upper  end  of  this  cuttiug  the  mud  is  about  4.5  feet  deep,  at  the  mid- 
dle about  9.5  feet  deep,  and  near  the  lower  end  about  10.5  feet  deep.  No  ordinary 
dipper-dredge  or  ordiuary  clam-shell  dredge  can  carry  out  the  re<iuiren)ents  of  the 
present  specifications  as  regards  dumpage.  The  dredged  material,  being  soft  mud, 
would  have  to  be  deposited,  on  an  average,  at  least  40  feet  from  the  cut,  and  even 
then  the  marsh  sod  does  not  affonl  a  solid  foundation  for  this  dumpage. 

When  the  excavated  material  has  been  depi>sited,  according  to  the  specifications, 
by  a  clam-shell  dredge  having  a  27-fout  clear  overhang  of  boom,  the  marsh  80<1  has 
proved  too  weak  to  hold  up  the  superincumbent  embanked  mass.  A  thin  board  floor- 
ing, 40  feet  wide,  made  of  inch  plank,  doubled  and  crossed,  proved  insufficent  to 
prevent  the  sod  from  yielding  and  the  banks  from  caving.  This  flooring  cost  (labor 
included)  about  18  cents  per  square  yard,  or  about  81  cents  per  linear  foot.  A  log 
flooriog,  40  feet  wide,  made  of  straight  logs  of  8  inches  diameter  and  40  feet  length, 
laid  perpendicular  to  the  line  of  cutting,  prevented  the  sod  from  yielding  and  the 
banks  from  caving.  This  flooring  cost  (labor  included)  about  18  cents  per  nqnare 
yard,  or  81  cents  per  linear  foot.  If  adopted,  it  would  have  to  be  used  upon  at  least 
one  side  of  the  entire  cutting  over  a  length  of  12,600  feet,  and  would  therefore  cost 
abont  |10,200,  or  more  than  the  present  appropriation. 

The  very  least  amonnt  of  dredging  advisable  in  this  section  of  Harlowe  Creek  will 
average  about  6.7  cubic  yards  per  linear  foot  of  cutting,  costing  at  the  predont  con- 
tract price  ($0.(i996  per  cubic  yard  )  abont  67  cents  per  linear  foot ;  in  all,  about  $8,440, 
or  abont  84  per  cent,  of  the  present  appropriation. 

In  order  that  the  marsh  sod  should  alone  with  certainty  uphold  the  embankment  of 
dredged  material  to  be  deposited  only  on  one  side  of  the  cut  (as  required  by  direction 
of  the  office  of  the  Chief  of  Engineers),  this  material  should,  ^  my  opinion,  as  based 
on  the  present  experience,  be  deposited  well  back  from  the  edge  of  the  cuttiug,  about 
40  feet  at  the  upper  end  of  the  marsh  where  the  liiud  is  4.5  feet  deep,  at  least  60  feet 
at  the  middle  where  the  mud  is  9.5  feet  deep,  at  least  80  feet  at  the  lower  end  of  the 
marsh  where  the  mud  in  10.5  feet  deep,  and  at  least  120  feet  at  the  lower  end  of  the 
river  where  there  is  nothing  but  soft  mud. 

However,  if  the  dumpage  is  deposited  at  a  distance  not  less  than  40  feet  from  the 
edge  of  the  cut;  if  no  retaining-wall  be  allowed  anywhere  to  prevent  the  dumpage 
from  assuming  its  natural  slope;  if  the  maximum  ht;ight  of  the  dumpage  be  restricted 
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to  3  feet  above  the  material  sarfaoe  of  the  marsh ;  if  thisdnrnpace  be  allowed  on  both 
banks  of  the  cutting,  and  if  all  the  diimpage  then  running  ba  :k  into  the  cutting  be 
redredged  and  replaced  (which  I  think  should  be  done  at  the  contractor's  expense)— 
under  these  circumstances  I  believe  that  the  marsh  sod  should  generally  nold  ap 
the  dumpage,  that  the  banks  which  might  cave  in  would  be  few  and  short,  so  that 
the  caves  could  be  redredged,  which  I  think  should  then  be  done  at  the  expense  of 
the  United  States,  and  that  the  upper  two-thirds  of  the  proposed  cutting  could  be 
opened  in  fair  shape  by  means  of  the  funds  still  in  hand  for  the  purpose. 

I  do  not  think,  however,  that  any  ordinary  dipper  and  clam-shell  dredge  can  do  thiB 
work;  neither  do  I  think  that  any  dipper  and  clam-shell  dredge  should  be  expected 
to  do  such  a  small  amount  of  dredging  over  such  a  long  extent  of  cutting  for  10  centa 
a  cubic  yard. 

The  dredging  is  of  itself  of  the  easiest  description,  being  a  soft,  buttery  mud,  and 
suitable  depositing  machinery  is  all  that  is  needed  to  secure  good  results  at  a  mode- 
rate cost.  The  work  can  be  readily  done  by  a  suction-dredge,  or  by  a  rotary  endless 
bucket -dredge  with  a  long  chute. 

Considering  the  acceptance  of  the  present  contractor's  bid  to  do  the  work  with  • 
dipper  and  clam-shell  dredge,  considering  also  that  he  had  a  right,  from  the  reading 
of  the  present  specifications,  to  expect  a  solid  bank  on  which  to  deposit  the  dump- 
age,  I  do  not  think  he  should  be  held  to  forfeit  the  10  per  cent,  of  the  retained  pay, 
nor  to  be  considered  as  a  failing  contractor.  I  think  that  4  cents  a  cubic  yard  is  a 
fair  allowance  for  the  extra  worK  of  transportation  of  the  dumpage  to  a  clear  distance 
of  at  least  40  feet  from  the  edge  of  the  cut,  partly  required  by  the  non-existence  of  a 
solid  bank  strong  enough  to  hold  the  dnmpage. 

My  letter  of  January  16  to  your  office,  with  its  indorsement  of  the  supervising  engi- 
neer of  the  17th,  is,  i|^  general,  in  favor  of  allowing  dnmpage  on  both  sides  of  the  out- 
ting,  of  allowing  a  small  dumpage  retaining-wall  to  be  built  at  the  contraotoi's  ex- 
pense, of  allowing  some  extra  payment  for  the  removal  of  logs  and  stumps,  and  of 
extra  payments  for  redredging  caving  banks.  To  this  I  now  add  the  above-mentioned 
allowance  of  4  cents  per  cubic  yard  for  extra  transport  of  tbe  dredged  mat'Orial. 

In  the  endeavor  to  arrive  at  some  modifications  of  the  present  contract,  I  proposed 
last  month  to  the  present  contractor  that  he  should  ask  to  have  his  present  contract 
and  specifications  modified  as  follows : 
''The  contractor  to  be  paid  14  cents  per  cubic  yard  for  actual  dredgin;;. 
^'  The  dredged  material  to  be  deposited  at  a  distance  of  at  least  40  teet  from  the  edge 
of  the  cutting. 
**'Vhe  dumpage  to  be  allowed  on  both  sides  of  the  cutting. 

"The  dumpage  to  rise  not  more  than  3  feet  at  any  point  above  the  surface  of  the 
marsh,  with  6  inches  further  allowance  for  isolated  lumps  of  sod  or  hard  mud. 

*'  No  clear  berm  to  be  insisted  upon,  but  all  dumpage  flowing  back  into  the  cutting 
to  be  redredged  at  the  contract(^'8  expense. 

''The  above  described  dredging  to  be  measured  "in  situ.'' 

"The  contractor  to  be  allowed,  if  he  chooses,  but  at  his  own  expense,  to  build  a  re- 
taining-wall  not  less  than  6  feet  from  f  he  cutting  and  not  more  than  6  inches  high,  to 
keep  the  dumpage  from  flowing  back  iuto  the  cut. 

"Caves,  occuriing  in  the  near  vicinity  of  places  where  the  contractor  has  failed  to 
comply  strictly  with  the' above  requirements,  to  be  redredged  at  the  contractor's  ex- 
pense. Other  caves  to  be  redredged  at  the  expeuse  of  the  United  States,  and  this 
dredging  to  be  measured  in  the  buckets  or  in  place  after  redumpage. 

"Nothing  extra  shall  be  paid  for  removal  of  stumps  of  less  than  1  yard  diameter 
across  the  roots,  nor  for  logs  of  less  than  10  feet  length  or  6  inches  diameter,  nor  for 
either  stumps  or  logs  unless  firmly  imbedded  iu  the  mud.  Larger  logs  embedded  in 
the  mud  shall  be  removed  at  the  following  rates,  the  dimensions  to  be  taken  from  the 
logs  and  stumps  after  their  removal :  A  log  10  feet  long  by  10  inches  average  diameter, 
for  $5;  other  logs  at  corresponding  rates,  proportionate  to  the  product  of  their  length 
by  their  average  diameter.  A  stump  whose  roots  cover  an  area  of  5  square  yards,  for 
f5;  other  stumps  in  proportion  to  the  area  covered  by  their  roots." 

To  this  he  replied  that  he  could  not  accept  them;  that  the  material  was  too  treach- 
erous for  him  to  undertake  to  handle  it  in  any  way  except  to  furnish  the  dredge  well 
equipped  and  obey  any  orders  that  the  engineer  in  charge  might  be  pleaited  to  make; 
that  he  thought  he  was  entitled  to  some  consideration  from  the  United  States  Govern- 
ment from  the  fact  that  he  undertook  at  the  cost  of  several  thouBand  dollars  to  execnte 
a  contract  where  the  specifications  could  not  be  worked ;  that  he  was  still  willing  to  re- 
turn to  the  work  early  in  the  autumn,  protidedy  that  the  contract  be  so  modified  as  to 
strike  out  from  the  original  contract  the  words  "upon  a  basis  of  50  cubic  yards  per 
hour,  a  pro  rata  deduction  to  be  made  for  all  dredged  below  that  amount  and  a  cor- 
responding increase  for  all  dredged  abovQ  it,"  so  that  he  ehould  receive  $i.9S per  hourfer 
use  of  machine,  and  should  not  be  required  to  assume  any  responsibility  as  to  bow  the 
work  should  be  done. 

In  my  opinion  the  contractor's  suggested  terms  are  not  advantageooa  nor  eoonomi- 
cal  to  the  United  States. 
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After  due  consideration  of  all  the  above,  I  think  that  the  present  cod  tract  ishonld 
•e  anonlled;  that  the  present  contractor  sliall  not  be  classed  as  a  failing  contractor, 
at  shall  receive  the  10  per  cent,  of  his  retained  pay  ($14.62),  and  that  new  proposals 
boald  be  invited  from  other  contractors  upon  new  specifications,  with  the  following 
TO  visions : 

The  dredged  material  to  be  damped  at  a  distance  of  from  40  to  180  feet  from  the 
d^e  of  the  cuttiug,  in  each  case  eqaal  to  ten  times  the  depth  of  the  soft  mad  at  the 
»oint  of  dredging. 

This  dnmpai^e  to  be  allowed  on  both  sides  of  the  cutting. 

The  ridge  of  the  catting  not  to  rise  more  than  3  feet  on  the  average  above  the  gen- 
ral  surface  of  the  surrounding  marsh  or  mud  flat. 

No  clear  berm  to  be  insisted  upon,  but  all  dnnipage  flowing  back  into  the  cutting, 
jid  all  caving  banks  of  any  sort  to  be  redredged  at  the  contractor's  expense. 

The  above  desJHbed  dredging  to  be  measured  in  situ  and  paid  for  by  the  cubic 
'ard. 

Nothing  extra  shall  be  paid  for  removal  of  stumps  of  less  than  1  yard  diameter 
«rD8s  the  roots,  nor  for  logs  of  less  than  10  feet  length  or  less  than  6  inches  diame- 
er,  nor  for  either  stumps  and  logs  which  lie  loosely  in  the  mud.  Large  logs  embed- 
ded in  the  mud  shall  be  removed  at  che  following  rates,  the  dimensions  to  be  taken 
rom  the  Icurg  and  stumps  after  their  removal :  A  log  10  feet  long  by  10  inches  average 
liameter,  for  $6;  other  logs  at  corresponding  rates,  proportionate  to  the  product  of 
heir  length  by  their  average  diameter  (for  example,  the  removal  of  a  log  30  feut  long 
nd  30  inches  diameter  will  cost  $54).  A  stump  which,  with  its  roots,  covers  an  area 
f  5  square  yards,  for  |7;  other  stumps  in  proportion  to  the  area  covered  (for  ex- 
mple,  the  removal  of  a  stump  which,  with  its  roots,  covers  an  area  of  5  yards  by  4 
arda,  will  cost  |28). 

A  copy  of  the  present  specifications  is  inclosed. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY,    . 
Captain  of  Engineers. 

The  Chief  of  Enginerrb,  U.  S.  A. 

[First  indorsement.  J 

United  States  Engineer  Office, 

Baltimore,  Md.,  May  26, 1885. 

Respectfully  forwarded  to  the  Chief  of  Engineers.     •    •     • 

^aptain  Bixby's  recommendations  are  approved,  unless  it  be  thought  better  to  sus- 
pend the  work  entirely  until  the  whole  subject  can  be  thoroughly  reviewed  and 
t>ronght  specially  to  the  notice  of  Congress.  Reference  to  the  history  of  the  whole 
icheme,  of  which  the  work  now  under  consideration  is,a  small  part,  and  to  the  great 
lisproportion  of  the  entire  cost  and  the  appropriation  available,  leads  me  to  look  on 
the  expenditure  of  this  appropriation  Ify  itself  as  probably  a  waste  of  money. 

W.  P.  Craiohill, 
Lieutenant-Colonel  of  Engineers, 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

United  States  Armt, 

May  29, 1885. 

Respectfully  returned  to  Capt.  W.  H.  Bixby,  Corps  of  Engineers. 
The  contract  may  be  terminated,  with  consent  of  parties,  upon  a  proper  modified 
ifreement,  to  be  approved  by  the  Secretary  of  War,  setting  forth  the  reasons  upon 
irhich  it  is  based  and  the  necessity  therefor. 

The  views  of  Lieut.  Col.  W.  P.  Craighlll,  Corps  of  Engineers,  a<4  set  forth  in  the 
^receding  indorsement,  are  concurmd  in,  the  work  to  be  suspended  until  the  whole 
object  can  be  thoroughly  reviewed  and  brought  especially  to  the  notice  of  Congress, 
B  saggested  by  him,  when  noted  to  be  returned. 
Through  Lieut.  Col.  W.  P.  Craighill,  Corps  of  Engineers. 
By  command  of  Brigadier-General  Newton. 

John  G.  Parke, 

Colonel  of  Engineers^ 
Bvt,  Maj,  Oen,^  U.  8,  A. 
Third  indorsement.] 

Unitbp  States  Engineer  Office, 

Baliimorej  Md,,  June  2,  188S. 

Beapeetfolly  transmitted  to  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  U.  8.  A. 

Wm.  p.  Craighill, 
Lieutenant' Colonel  of  Engineers. 
68£ 
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Farther  work  awaits  the  further  actiou  of  Congress. 

Eecominehdatious  for  future  work  are  as  follows :  That  this  improve- 
meiit  be  extended  ia  general  accord  with  the  present  approved  and 
adopted  project  over  the  whole  distance  through  the  New  Berne  and 
Beaufort  Canal,  as  well  as  through  Clubfoot  River  and  Harlowe  Creek, 
so  as  to  secure  a  through  channel  of  5  feet  depth,  at  mean  low  water, 
and  30  feet  bottom  width  from  the  mouth  of  Harlowe  Creek  to  the  month 
ef  Clubfoot  Eiver,  thus  completing  a  5-foot  navigation  from  New  Berne 
to  Beaufort  at  a  total  expense  of  $90,000  (including  the  funds,  $7,925.69, 
now  available),  this  amount  to  be  appropriated  In  two  yearly  instal- 
ments of  $50,000  and  $40,000  respectively.  The  dangers^of  ocean  travel 
around  Cape  Hatteras  are  so  great  that  some  such  5-foot  navigation  for 
small  vessels  appears  necessary  between  Pamplico  Sound  and  Beaufort 
Harbor,  and  no  similar  navigation  can  be  secured  by  any  other  route, 
except  at  greatly  increased  expense.  Further  improvement  over  this 
route,  so  as  to  secure  a  channel  of  more  than  5  feet  <lepth  at  low  water, 
is  not  recommended  at  present. 

This  work  is  in  the  coUectiua  districts  of  Beaufort  and  Pamplico,  N.  C. 

Money  statement, 

July  If  1884,  amount  available  (see  Nense  River  and  Beaufort  Harbor  for 

1882-^84) $9,805  60 

July'l,  1885,  amount  expended  .during  fiscal  year,  exclusive  of 
outstanding  liabilities  July  1,  1884 |1,720  43 

July  1,  1885,  outstanding  liabilities 159  48 

1, 879  91 

July  1,  1885,  amount  avaiable 7, 925  69 


^Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 

Amountthat  can  be  profitably  expendediufiscalyear  ending  June  30,1887    50, 000«00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18G6  and  1867. 


keport  of  mr*  r.  ransom,  assistant  engineer. 

United  States  Engineer  Office, 

2^'ew  Berne  J  N.  C.June  29, 1885. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  upon  Har- 
lowe Creek,  *' Inland  Line  of  NavFgation,  New  Berne  to  Beaufort,"  N.  C. 

The  reports  of  Captain  Mercur,  Corps  of  Engineers,  and  Assistant  Engineer  J.  F. 
Darling,  relating  to  this  work,  made  in  1883,  render  an  elaborate  description  of  the 
locality  by  me  unnecessary. 

In  October  last  you  indicated,  in  person,  the  line  along  Harlowe  Creek  where  th« 
work  was  to  be  done.  Previous  to  your  assuming  charge  of  the  district,  the  ''  project" 
had  been  determined  by  the  Engineer  Departu^nt,  and  a  contract  entered  into  by 
your  predecessor.  Captain  Hinman,  Corps  of  Engineers,  with  T.  P.  Morgan,  of  Wash- 
ington, D.  C,  for  the  execution  of  the  work. 

The  project  required  a  channel  30  feet  wide  at  bottom  and  4  feet  depth  at  mean  low 
water,  to  be  obtained  through  Harlowe  Creek.  This  took  into  consideration  the 
great  ''Inland  Line  of  Navigation"  contemplated  in  the  survey  made  under  direction 
of  the  late  Captain  Phillips,  Corps  of  Engineers,  in  1878-79. 

The  appropriation  for  this  particular  work  was  $10,000  derived  from  $5,000  taken 
from  former  appropriations  for  Neuse  River  and  Beaufort  Harbor,  each. 

I  was  assigned  to  the  direct  execution  of  the  work,  and  Col.  S.  L.  Fremont  put  on 
duty  as  inspector  in  October  last. 

On  October  29,  1884,  the  contractor's  first  dredge,  an  ordinary  dipper  machine, 
arri  ved  at  the  point  where  the  work  was  to  begin.     I  will  here  state  that  the  con- 
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trActor  had  never  seen  the  locality  and  made  tlie  contract  without  any  examination 
as  to  what  might  be  required.  Tlio  speciiicatious  of  the  contract  exacted  that  a  clear 
berm  of  12  feet  should  be  left  between  the  edge  of  the  cut  apd  the  dredged  material, 
and  that  the  embankment  made  should  not  be  over  4  feet  high  at  any  point.  Before 
the  dreMge  left  Beaufort  Harbor  for  the  point  of  beginning,  I  told  the  contractor's 
agent  it  could  not  execute  the  work  as  the  contract  stipulated.  A  full  and  repeated 
trial  proved  that  the  dipper  machine  was  unequal  to  the  work  of  throwing  the  mud 
sufficiently  far.  Several  changCvS  were  attempted  to  fit  this  dredge  for  the  work,  but 
failed.  On  the  December  19,  1884,  a  grapple  dredge  was  put  on  the  work.  That 
aacceeded  somewhat  better,  but  very  soon  it  was  demonstrated  that  the  marsh  could 
not  anpport  the  imposed  material  taken  from  the  cut,  and  caving  took  place  as  dredg- 
ing was  done. 

By  your  directions  I  experimented*upon  the  construction  of  a  flooring  upon  the 
Biarsh  for  100  feet  up  and  down  the  stream  40  feet  wide.  TUe  flist  flooring  consisted 
of  inch  board  doubled  crosswise  (this  was  the  only  lumber  to  be  obtaiueil  quickly). 
The  board  covering  was  insufficient  t4>  save  the  marsh  from  crushing  beneath  tlie 
weight  of  dumped  mud.  A  second  flooring  consisted  of  small  logs  about  (?  inches  in* 
diameter  and  40  feet  long  covering  a  similar  area.  This  supported  the  mud  tolerably,. 
bntsonie  caving  followed  even  this,  and  retaining  walls  next  the  berm  were  required 
to  hold  back  the  mud.  The  grapple  dredge  proved  unequal  to  carrying  mud  suffi- 
ciently far  from  the  cut  to  keep  the  embankment  down  to  4  feet  high. 

The  grapple  dredge  stopped  work  January  31,  1885.  After  this  nothing  further 
was  attempted  by  the  contractor.  The  grapple  dredge  left  on  February  6,  and  the 
dipper  dredge  on  March  12, 1885.  Not  quite  1,500  cubic  yards  of  excavation  was  cred- 
ited to  the  contractor. 

By  your  direction  a  resurvey  of  Harlowe  Creek  was  made  under  my  supervision  by 
Mr.  R.  P.  Burks,  surveyor.  Bench-marks  were  established,  the  high  and  low  water 
lines  marked,  the  whole  line  of  cut,  as  indicated  by  you,  staked  out  in  detail,  and  the 
location  and  size  of  the  "  oyster  rocks"  near  the  mouth  of  the  creek  mapped.  Sound- 
ings along  the  channel  and  -likewise  soundings  of  the  mud  beneath  the  channel,  and 
marsh  '2^  feet  each  side  of  the  channel  were  taken  with  an  iron  rod  down  to  hard 
material  by  Inspector  Fremont.  Over  the  short  distance  dredged  the  inBi>eLtor  sounded 
before  and  behind  the  dredge,  taking  cross-sections  and  measurements  as  far  as  dredged. 

Tabulated  statements  and  maps  of  these  various  operations  from  time  to  time  have 
have  been  sent  to  yon. 

I  regret  that  no  material  advance  in  the  work  was  accomplished,  but  circumstances 
not  within  my  control  prevented  better  results. 

Having  studied  closely  the  nature  of  this  locality  and  knowing  the  present  needs 
of  the  people  interested,  while  I  believe  I  understand  the  ditflculties  to  be  met  in  ex- 
ecuting work  npon  this  line,  I  presume  to  express  my  opinion  as  to  what  should  be 
attempted  on  it  to  meet  the  present  demands  of  commerce. 

As  the  Government  ha^  not  apparently  settled  upon  the  policy  of  opening  the  *'  In- 
land Line  of  Navigation"  ftloug  the  entire  coast  from  Norfolk  to  Wilmington,  and  the 
estimates  are  of  such  magnitude  that  until  that  policy  is  disposed  and  provided  for 
by  commensurate  appropriations,  all  that  should  be  attempted  with  the  small  appro- 
priations usually  at  our  disposal  is  to  utilize  the  nat^nral  channel  by  dredging  it  out 
with  as  little- excavation  as  possible,  trimming  the  banks  when  absolutely  necensary 
to  widen,  and  at  short  turns  removing  stnmps  and  logs,  with  a  view  to  obtain  a  depth 
of  water,  at  mean  high  tide,  of  4  feet.  This  depth  is  decided  upon  because  the  lower 
end  of  the  creek  is  slightly  over  a  foot  deep  at  low  tide,  over  much  of  the  distance, 
'and  to  secure  a  greater  depth  where  the  mud  is  from  15  to  20  feet  deep,  and  spreads 
for  a  quarter  of  a  mile  wide  of  the  consistency  of  soft  mortar,  would  require  outlays 
which  conld  not  be  met  by  ordinary  appropriations. 

With  the  above  suggested  work  done  I  am  confident  communication  for  small 
boats  wonld  be  estabhslied  between  New  Berne  and  Beaufort  at  once  through  the 
canal  connecting  Clubfoot  and  Harlowe  Creek,  as  enlarged  and  deepened  by  a  private 
corporation  along  the  line  of  the  old  **  Clubfoot  and  Harlowe  Canal." 

I  am  indebted  to  Surveyor  Burks  for  his  faithful  and  accurate  work  and  valuable 
assistance  ;  and  the  details  of  the  work  assigned  to  Inspector  Fremont  illustrate  his 
fidelity  and  the  value  of  his  services. 

Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
A88isiant  Engineer, 
Capt.  W.  H.  BiXBY, 

Carp$  of  Engmi$r8. 


1076      BEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Ms, 

IMPROVEMENT  OF  BEAUFORT  HARBOR,  NORTH  CAROLINA. 

Owing  to  its  experimental  natare,  itn  variable  features,  and  the  diffi- 
culty of  properly  specifying  it  beforehand  and  inspecting  it  afterwards, 
the  work  was  allowably  done  by  hired  labor  and  the  purchase  of  ma- 
terials in  open  market. 

The  special  work  of  the  year  was  as  follows : 

Work  was  continued  during  the  entire  year. 

At  Shackleford  Point  the  main  jetty  was  crowned  with  a  concrete 
capping,  444  feet  long,  6  feet  wide,  and  3  feet  high,  in  blocks  of  20  feet 
length.  The  sea  end  of  jetty  is  being  slowly  undermined,  and  much 
heavy  stone  and  over  one  hundred  bags  of  cement  were  piled  and  packed 
around  it  during  the  year.    Constant  repairs  will  be  yearly  necessary. 

A  new  jetty,  400  feet  long,  was  built  on  the  northern  shore  of 
Shackleford  Point,  2,300  feet  east  of  the  main  jetty,  to  prevent  further 
erosion  of  this  point  by  the  North  River  ebb  current }  3,081  cubic  yards 
of  rubble  were  used  thereon  with  excellent  results. 

The  small  jetty  100  feet  long,  built  in  1882,  between  these  two  jetties, 
has  almost  disappeared  from  being  gradually  washed  away. 

About  721  linear  yards  of  brush  and  stone  revetment,  15  feet  wide, 
were  also  placed  along  the  shore  between  the  main  and  eastern  jetties 
to  protect  the  shore  from  further  erosion  by  the  North  Biver  ebb  cur- 
rent, and  with  excellent  results  so  far. 

Tide-gauge  records  were  kept  a  portion  of  the  year. 

At  Fort  Macon  Point, — A  revised  project  for  the  improvement  of  this 
harbor  was  submitted  and  approved.  This  project  provided  for  a  sor* 
vey  of  the  harbor,  and  for  the  future  protection  of  Fort  Macon  Point 
The  important  reasons  therefor  are  shown  in  the  appended  corre- 
spondence. 

A  cut  through  the  sand  banks  west  of  the  fort,  was  closed  by  a  sand- 
filled  crib  work,  9  feet  high,  12  feet  wide,  and  of  420  feet  total  length, 
at  a  total  expense  of  $4,300. 

A  small  wharf  is  being  newly  constructed  to  receive  the  material  used 
in  the  Beaufort  Harbor  work  at  a  total  cost  of  $350. 

A  new  jetty  was  located,  northwest  of  the  fort,  to  secure  the  northern 
shore  of  Fort  Macon  Point  from  further  erosion  by  the  l^ewport  River 
ebb  current,  and  40  linear  feet  of  foundations  laid. 

A  careful  survey  of  the  harbor,  esx)ecially  on  the  ocean  side,  is  being 
made  to  serve  as  basis  for  a  careful  project  for  further  protection  of  the 
harbor  entrance. 

The  survey  of  the  harbor  is  being  made  by  Assistant  Engineer  H.  F. 
Price.  All  the  other  work  has  been  done  under  the  immediate  supe^ 
vision  of  Assistant  Engineer  K.  Ransom.  Both  assistants  have  well  and 
vigorously  carried  on  the  work  under  their  charge. 

Recommendations  for  future  work  are  as  follows:  That  the  present 
approved  projects  be  completed,  so  far  as  to  thoroughly  protect  Shack- 
leford and  Fort  Macon  from  further  erosion  ($80,000),  and  to  dredge  ft 
redaced  channel  of  100  feet  width  and  5  feet  depth  at  low  water  from 
Bulkhead  Channel  entirely  through  to  Beaufort  City  ($4,000)  at  a  total 
expense  of  $84,000  (in  addition  to  the  $2,218.56  which  is  now  available), 
this  amount  to  be  appropriated  in  one  sum  during  the  next  year.  It  is 
further  recommended  that  this  project  be  extended  so  as  to  protect  the 
bar  entrance  from  further  deterioration,  and  so  as  to  thoroughly  re- 
establish this  valuable  harbor  and  bring  back  the  depth  of  water  on  its 
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bar  entrance  to  18  feet  least  depth  at  low  water,  as  it  is  said  to  have 
been  in  1737  and  in  1830.  It  is  not  possible  at  the  present  moment  to 
tell  exactly  what  it  will  cost  to  permanently  protect  the  harbor  entrance 
from  all  further  deterioration,  as  the  present  survey  of  the  harbor  is  not 
completed,  and  as  marked  changes  and  deterioration  of  both  channel 
and  bar  are  known  to  have  taken  place  since  the  last  survey  of  1874. 
One  hundred  and  fifty  thousand  dollars  is  probably  a  moderate  estimate 
for  this  w^ork,  and  it  should  be  appropriated  at  once  in  a  single  sum  as 
soon  as  this  projected  improvement  is  finally  decided  upon. 

Further  improvement,  in  accord  with  the  original  project,  so  as  to 
secure  to  Beaufort  City  a  channel  of  over  5  feet  depth  at  low  water  from 
Bulkhead  Channel,  or  of  any  depth  by  any  other  route  to  North  River 
and  Core  Sound,  is  not  recommended  at  present. 

Beaufort  is  a  port  of  entry. 

Money  statement. 

July  1,  1884,  amount  available |11,198  96 

Amount  appropriated  by  act  approved  July  5,  ISSA 20, 000  00 

31, 198  96 
Jaly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

ouUtanding  liabilities  July  1,  1884 |22,369  10 

July  1,  1885,  outstanding  liabilities 6,611  30 

•  28,980  40 

July  1,  1885,  amount  available 2, 218  56 

JAmonnt  (estimated)  required  for  completion  of  existing  project 86,218  56 
Amount  thatcan  be  pro  titably  expended  in  fiscal  year  ending  June  30, 1887    84, 000  00 
}  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  18G6  and  1867. 


report  of  mr.  ransom,  assistant  bnoinber. 

United  States  Engineer  Office, 

New  Berne,  N.  C,  June  30,  1885. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
provement of  Bc*;ftufort  Harbor  during  the  p<ast  year: 

The  main  jotty  at  Shackleford  Point  was  raised  evenly  above  low  water,  and  was 
prepare^l  to  receive  a  covering  of  concrete  similar  to  that  ou  Jetty  No.  1  at  Fort  Macou 
Point.  Fonr  huudrt'd  and  forty-four  linear  feet  wiis  built  in  blocks  '^U  feet  by  6  feet 
by  3  feet  of  best  Portland  cement,  broken  stone  not  larger  than  an  egg,  and  the  very 
cleanest  and  sharo  bnt  fine  sand.  Stones  from  15  to  150  pounds'  weight  were  em- 
bedded in  the  blocks  near  the  center  line,  but  the  mortar  was  thoroughly  in  contact 
with  them.  Additions  of  stone  were  made  during  the  year  to  the  jetty  to  keep  up  its 
sides  and  endn,  and  experimentally  about  lOU  sucks  of  cement  were  placed  on  the  end 
of  rho  jetty,  below  the  crowning,  to  break  the  effect  of  the  waves,  and  I  think  alarger 
experiment  justifiable  and  that  it  would  prove  very  etficieut. 

A  now  jetty,  2,300  feet  east  of  the  one  described,  on  Core  Sound,  was  begun  in  Oc- 
tober, an<l  has  progn^ssed  as  shown  by  the  accompany  i  iig  simple  sketch*.  Its  direction 
and  dimensions  are  also  exhibited.  As  far  as  dcterniiued  its  action  is  effective;  but 
erosion  goes  on  between  it  and  the  wharf,  mainly  just  at  the  point  where  a  small  jetty 
was  placed  in  the  fall  of  li^82.  That  small  jetty  has  nearly  clisappeared.  During  the 
year  a  simple  revetment  of  brnsh  8  or  10  feet  wide,  loaded  with  stone  sufficient  to 
hold  it  diwn,  has  been  laid  along  the  high-water  line  in  this  viciuity.and  extends 
over  some  600  feet.  This  was  xmt  in  by  your  direction  and  its  cficct  to  this  time  is 
beneficial. 

West  of  Fort  Macon  were  two  cuts  to  be  closed,  and  they  have  been  effectively 
closed  by  most  substantial  crib-work  after  the  diieitions  furnished  byyou.  I  will 
briedy  describe  them : 

First.  A  line  of  uprii^ht  piles  of  long-leaf  pine,  not  less  than  1  foot  diameter  at  small 
end,  were  sunk  6  ft-et  iielow  surface  of  lowest  poiut  in  cuts,  and  into  and  behind  these 
were  built  cribs,  all  united,  of  logs  23  feet  and  15  feet  long,  to  9  feet  above  the  base. 
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The  base  horizou taJ  logs  are  2  feet  below  the  sarface.  The  whole  stractnre  is  thoroaghly 
notched  atid  spiked  with  long  wrought-iron  rods.  Two  horizontal  stringers  rnn  along 
the  front  face,  one  2  feet  below  the  surface  of  the  cuts  and  the  other  just  above  the 
highest  cniss-Ibgs  and  resting  upon  them.  This  upper  stringer  is  tied  back  to  the  in- 
terior partitions  by  inch-iron  rods.  There  are  three  partitions  longitudinally.  The 
front  one  is  ceiled  on  its  sides,  the  middle  one  is  unceiled,  and  the  rear  one  is  ceiled 
and  floored.  The  front  and  rear  ones  are  two-thirds  tilled  with  sand  in  bags,  the 
middle  one  the  same  with  loose  sand.  The  accompanying  sketch*  gives  a  correct 
idea  of  the  work.  One  cut  has  ten  pens  and  the  other  eleven  pens  of  crib -work,  ag- 
gregating 420  feet.     In  time  it  is  proposed  to  crown  the  cutting  with  a  sand  fence. 

At  Fort  Macon  Poinc  the  shore  end  of  Jetty  No.  I  is  to  be  extended  back,  and  a 
foundation  has  been  laid  for  over  100  feet ;  iirst  of  logs,  and  then  covered  with  stone 
up  to  a  level  with  the  base  of  the  concrete  crown. 

A  new  jetty  has  been  started  west  of  the  wharf,  about  125  feet  from  and  west  of 
the  old  railroad,  which  ran  from  an  old  wharf  to  the  fortr,  and  will  be  extended  aboat 
250  feet  to  a  pile  of  stone  formerly  deposited  in  the  channel.  Forty  feet  of  the  founda- 
tions are  laid  for  this  work.  It  is  of  logs  40  feet  long  and  not  less  than  8  inches 
diameter  at  their  small  end,  made  into  mats  of  15  feet  width,  and  securely  bound  by 
cross-ties  with  wrought-iron  spikes.  They  are  loaded  with  rubblo-stonc  and  sunk 
into  position. 

A  new  wharf  of  48  feet  frontage,  30  feet  broad,  with  a  16-foot  approach,  is  now 
under  construction  and  nearing  completion.  This  is  substantially,  but  economically, 
built.     The  teredo  destroy  timber  verj'  rapidly  in  this  water. 

Lumber  has  been  secured  to  repair  the  large  scows,  and  is  on  hand. 

Cement  is  on  hand  for  crowning  inrer  end  of  Jetty  No.  1. 

The  original  project  contemplated  work  only  at  Shackle  ford  Point.  It  was  intended 
to  run  jetties  at  intervals  around  it,  extending  into  the  sea  and  sound.  This  work  is 
tentative,  and  I  hardly  know  how  to  estimate  for  it.  « 

To  complete  the  new  eastern  jetty  in  Core  Sound,  at  Shackleford  Point,  will  re- 
quire about  1,000  cubic  yards  of  rubble-stone  to  bring  it  to  a  foot  above  high  water. 
If  crowned,  the  concrete  must  be  estimated  for. 

To  finish  jetty  now  started  at  Fort  Macon  to  1  foot  above  high  water  will  require 
1,800  yards  of  rubble-stone,  and  if  it  is  to  be  crowned  with  concrete  an  adilitional 
cost  is  to  be  considered. 

I  respectfully  recommend  that  the  two  jetties,  now  started  with  rubble,  be  raised 
to  at  least  a  foot  above  ordinary  high  water,  and  that  the  jetties  2  and  3,  outside  and 
west  of  No.  1,  be  crowned  with  concrete  similar  to  No.  1  at  Fort  Macon. 

For  these  works  to  be  completed  as  recommended,  the  rubble- stone  in  x>osition  will 
cost  about  $3  per  cubic  yard,  and  th<^  coucrete  S11.5U — that  is,  to  finish  the  new  jetty 
eastward  of  Shackleford  Point,  will  cost  not  less  than  $7,000,  the  new  jetty  near 
wharf  at  Fort  Macon  about  §(5,000,  and  to  crown  the  two  outside  jetties  at  Fort 
Macon  S7,000. 

It  will  probably  be  found  necessary  and  desirable  to  put  two  other  jetties  east  of 
the  main  jetty  at  Shackleford  Point  inside  and  one  outside.  These  will  cost  abont 
$12,0(»0  each. 

Until  the  last-named  jetty,  now  started  at  Fort  Macon  Point,  near  wharf,  is  com- 
plet<jd,  I  forbear  a  recommendation  for  others  between  that  and  No.  1,  as  it  is  advisa- 
ble to  awa.it  the  action  of  the  one  furthest  inward. 

It  is  hoped  the  present  approjmation  will  complete  No.  1,  as  to  crowning  it  120  feet 
nland  with  coucrete,  and  finish  the  wharf  now  under  construction. 

For  engineering  work  will  be  needed  upon  eastern  jetty  at  Shackleford...  f7,000 

Jetty  near  wharf,  Fort  Macon  Point 6, 000 

Concrete  crown,  Nos.  2  and  3,  Fort  Macon  Point 7,000 

Three  other  jetties,  Shackleford  Point 36,000 

Supervision 5,600 

Contingencies 6,160 

Making  a  total  of • 67,760 

for  present  work  upon  the  main  poiuts  on  each  side  of  the  entrance  to  the  harbor. 

An  expenditure  of  a  liberal  amount  might  be  made  to  improve  the  channels  from 
the  sea  channel  and  from  Core  Sound  to  the  town  of  Beaufort,  and  between  Morehead 
City  and  Beaufort.  No  recent  survey  has  been  made,  and  I  am  not  prepared  to  recom- 
mend the  particular  routes  to  be  followed  in  those  desirable  and  to  the  people  of 
Beaufort  necessary  improvements. 

By  your  direction  Mr.  H.  F.  Price  is  now  conducting  a  survey  of  part  of  the  harbor 
at  least,  and  will  make  his  report  directly  to  you. 

Accompanying  this  is  as  complete  a  statistical  table  of  commerce  as  I  have  be6n  able 

'  *  Omitted. 
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to  obtain;  and  likewise  tracinj^s  by  Mr.  R.  B.  Bnrka,  surveyor,  showing  present  con- 
toars  of  Shackleford  and  Fort  Macon  points,  and  of  the  crib- work  west  of  Fort  Macon. 
I  take  pleasnre  iu  expressing  my  thanks  to  Mr.  Barks  for  his  faithful  attention  to 
every  duty  and  the  correctness  of  his  work;  and  to  Mr.  John  A.  Dill,  overseer,  to 
whom  I  am  under  lasting  obligations  for  his  zeal  and  ability  in  discharge  of  execntive 
daties  both  important  and  difficult. 

Mr.  W.  F.  Rowland,  collector  of  customs  at  Beaufort,  N.  C,  through  his  assistant, 
Mr.  L.  A.  Potter,  has  kiudly  collected  and  transmitted  the  comniercial  statistics. 
Very  respectfully,  your  obedient  servant, 

p.  Ransom, 
*  Assistant  Engineer. 

Capt.  W.  H.  BiXBY, 

.  Corps  of  Engineers,  t 


COMMERCIAL  STATISTICS  OF  BEAUFORT,   NORTH   CAROLINA. 
[TesaeLB.— Larger  class,  15;  tonnage,  800 ;  amaller  class,  under  20  tons,  68;  steamers,  3.] 


Outward  shipments. 


Fish  scrap tons.. 

Frash  fish do 

Salt  fish barrels.. 

Clama .' do 

Ojsters - do  — 

Irish  potatoes do 

8wc«t  potatoes do — 

Com do — 

Rice , do 

Watermelons 

Cotton bales  — 

Oil - , barrels.. 


Total 


Quantity. 


Value. 


2,000 

$50,000 

1,500 

150,000 

6,000 

24.000 

6,000 

12,000 

80,000 

24,000 

5.000 

3,000 

15,000 

4,500 

20, 000 

12, 000 

10,000 

10,000 

100,  000 

8,000 

2,500 

10,000 

2,000 

40.  000 

437,000 


The  above  aggregate  about  12,500  tons,  exclnsiye  of  large  shipments  of  truck  and 
other  articles. 

Vessels  bringiuj;  ice  and  fertilizers  from  the  north  return  loaded  with  lumber, 
Btavea,  and  shingles. 

The  inward  freights  exceed  the  outward  in  tonnage. 

Trade  through  Core  Sound,  from  the  more  northeastern  counties  of  North  Carolina, 
bordering  its  inland  waters,  is  carried  through  Beaufort  Harbor  and  Inlet  to  Charles- 
ton and  Wilmington,  consisting  largely  of  corn  and  rice,  the  vessels  avoiding  the 
dangers  of  Lookout  and  Hatteras. 

R.  Ransom, 
Assistant  Engineer, 


LETTER  OF  THE   COLLECTOR   OF   CUSTOMS  AT  BEAUFORT,    NORTH   CAROLINA. 

CusTOM-HorsE,  Beaufort,  N.  C, 

Collector's  Office^  July  11,  1885. 

DE.A.R  Sir:  In  compliance  with  your  request  I  take  pleasure  in  furnishing  you  with 
the  following,  &c.  I  have  made  for  you  the  following  esti myites,  based  upon  cal- 
culation and  from  the  records  in  this  office,  of  the  present  commerce  of  the  port  of 
Beaufort.  In  the  custom-house  at  Beaufort  arc  enrolled  tiftcen  vessels  (sail),  aggre- 
f^attng  about  800  tons:  Sixty-eight  vessels  under  20  tons  each,  and  three  steamers. 
These  are  all  employed  in  the  commerce  carried  on  in  B(5aufort  Harbor,  and  in  addi- 
tion thereto  about  one  hundred  and  fifty  small  sail  and  pole  craft  are  continually  em- 
ploye«1  in  and  about  the  harbor. 

The  principal  products  of  this  country,  nearly  all  of  which  are  conveyed  by  water 
through  this  harbor  to  the  markets,  embrace  annually  about  6,000  barrels  of  clams. 
80,000  bnshels  oysters,  15,000  bushels  sweet  potatoes,  2,500  bales  of  cotton,  100,000 
watermelons,  10,000  bushels  rice,  20,000  bushels  corn,  5,000  bushels  Ijish  potatoes, 
2,000  barnjls  oil,  4,'>00,00U  pounds  fish  scrap,  6,000  barrels  salt  fish,  besides  about  1,500 
tona  fresh  fish,  aggregating  12,500  tons,  exclusive  of  the  extensive  shipments  of  mis- 
cellaneous truck  and  smaller  productions,  which  run  np  to  a  considerable  amount. 

In  addition  to  these  enumerations,  several  saw-mills  in  this  county  make  frequent 
•bipmeuts  of  lumber,  staves,  and  shingles  to  northern  markets,  keeping  a  number  of 
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Teasels  belonging  to  other  ports  in  re^^nlar  employ.    This  harbor  is  also  the  ontlet  for 
much  of  the  produce  of  Onslow  County,  the  amount  of  which  I  cannot  det<erniiue. 

The  inward  freights,  consisting  for  the  most  part  in  merchandise,  machinery,  fer- 
tilizers, and  ioa^wiTl  exceed  in  tons  the  outward  shipments,  the  two  latter-mentioned 
articles  being  importetl  coastwise  in  large  quantities  for  interior  towns  and  cities. 

A  constant  trude  is  carried  on  through  Core  Sound  and  this  harbor  by  vessels  em- 
ployed in  moving  the  products  of  corn  and  rice  from  nearly  all  the  eastern  counties 
of  North  Carolina  to  Charleston  and  Georgetown,  S.  C,  and  Wilmington,  N.  C;  this 
port  being  the  only  safe  and  convenient  exit  to  the  sea,  and  affording  these  coasting 
vessels  an  opportunity  of  avoiding  the  dangers  of  Capes  Hatteras  and  Lookout.  Our 
people  appreciate  the  great  good  already  accomplished  by  the  works  here  in  yonr 
charge,  and  many  of  the  fears  of  which  they  were  possessed  because  of  the  encroach- 
ments of  the  iKia  have  been  allayed  since  they  have  seen  the  waters  stayed  by  the  jet- 
ties BO  far  completed. 

We  have  great  hopes  for  the  future  of  our  fine  harbor,  and  nearly  the  whole  State 
is  interested  in  its  protection  and  improvement. 

Trusting  the  appropriations  begun  by  the  Government  will  be  continued  or  in- 
creased so  that  you  may  complete  the  work  which  has  been  so  satisfactorily  prose- 
cuted under  your  skillful  management,  I  remain,  yours  to  command. 

W.  F.  Rowland, 

Collector, 
Per  L.  A.  Potter, 

Deputy  Collector. 

General  R.  Ransom, 

Asaistani  Engineer, 


revised  project  for  beaufort  harbor  improvement. 

United  States  Engineer  Office, 

Wilmhigtofiy  N.  C,  October  J3,  1884. 

Sir:  I  have  to  submit  herewith  the  following  remarks  and  revised 
project  for  the  preservation  of  Beaufort  Harbor,  N.  C,  in  accordance 
with  the  directions  of  the  indorsement  of  your  office  of  26th  September, 
1884,  and  with  the  views  of  the  supervising  engineer  as  given  in  his 
indorsement  of  23d  September,  1884,  both  upon  the  letters  from  this 
office  of  27th  August,  1884,  with  reference  to  the  protection  of  Fort 
Macon  side  of  the  above-mentioned  harbor. 

Referring  to  the  report  of  the  Board  of  Engineers  of  6th  December, 
1881,  it  will  be  seen  that  Newport  River  and  the  adjacent  sounds  af- 
ford a  tidal  reservoir  of  sufficient  capacity  to  preserve  a  minimum 
depth  of  15  feet  at  the  bar  entrance  and  of  25  feet  over  the  greater 
portion  of  a  ship-channel  of  4  miles  length ;  this  channel  passing  be- 
tween Fort  Macon  on  the  west  and  Shack leford  Point  on  the  east,  and 
extending  from  the  ocean  to  Morehead  City  above  Beaufort  (see  inclosed 
sketch). 

A  tendency  to  erode  on  the  ocean  face  at  Fort  Macon  Point  was 
checked  about  thirty  years  ago  by  five  spur  jetties  of  stone,  and  later 
by  two  others  of  stone;  of  these,  four  remaiQ  intact,  two  have  settled, 
and  one  has  disappeared.  A  tendency  to  erosion  on  the  river-face  was 
partially  che(».ked  for  awhile  by  the  piers  of  an  old  wharf. 

An  erosion  on  the  opposite  side  of  the  main  channel  at  Shackleford 
Point  was  stopped  later  by  the  authorized  construction  of  jetties  at 
this  point  in  l882-'83-'84,  of  which  one  occupies  the  very  end  of  the 
point  itself,  and  one  lies  a  short  distance  to  the  northeast. 

Between  Foi  t  Macon  and  Shackleford  Point  the  nominal  width  of 
opening  has  been  2,200  vards;  in  1821  it  was  2,250  yards;  in  1839  it 
was  2,100;  in  1876,  2,250;  in  1880,  2,000;  in  1881,  2,900  yards;  the  in^ 
crease  from  1821  to  1881  being  650  yards,  of  which  about  120  yards  have 
been  worn  from  Fort  Macon  Point  and  about  530  yards  from  Shackle- 
ford Point.    Since  1881  this  650  yards  has  been  diminished  by  about 
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one-half;  aboat  100  yards  has  been  given  up  by  the  sea  on  the  Fort 
Macon  side,  about  200  yards  on  the  Shackleford  Point' side,  and  the 
total  width  being  reduced  to  about  2,600  yards^  as  in  1680.  I  think 
that  further  contraction  should  be  postponed  until  more  is  known  of  the 
present  condition  of  the  main  channel.  As  far  as  this  office  is  informed, 
the  main  channel  has  not  been  mapped  since  1876.  I  think  that  the 
present  opening  can  be  easily  maintained  by  the  two  main  jetties  as 
already  constructed,  provided  that  both  points  are  properly  protected 
in  their  rear. 

The  project  for  1884,  as  submitted  by  my  predecessor  ithe  21st  July, 
as  indorsed  by  the  supervising  engineer  31st  July,  and  as  approved 
from  your  office  12th  August,  authorizes  such  protection  for  the  Shack- 
leford Point  side  of  the  channel,  suggests  a  new  survey,  and  alludes  to 
the  danger  of  overcontraction,  but  does  not  provide  for  any  protection 
on  the  Fort  Macon  side,  although  it  suggests  such  work. 

At  Fort  Macon  Point  the  storm  and  high  waters  have  at  least  once 
of  late  cut  across  the  inner  end  of  the  main  jetty,  and  have  twice  made 
a  clear  cut  through  the  south  face  of  the  sand  ridge,  about  half  a  mile 
southwest  of  the  point.  The  Newport  Kiver  seems  also  to  be  cutting 
in  upon  the  north  face  of  the  sand  ridge,  about  a  half  mile  west  of  the 
point,  as  if  trying  to  combine  with  the  sea  to  cut  a  new  inlet  across  the 
Fort  Macon  Point,  back  and  west  of  the  fort.  Such  a  cut,  somewhat 
analogous  to  that  of  the  New  Inlet  at  the  mouth  of  the  Gape  Fear  Eiver, 
is  possible.  The  results  of  such  a  cut  would  be  disastrous  to  the  inter- 
ests of  Beaufort  Harbor.  I  think  that  one  or  more  jetties  are  needed 
on  the  east  and  north  side  of  Fort  Macon  to  prevent  erosion  by  the 
current  of  Newport  Kiver ;  that  the  main  jetty  southeast  of  Fort  Macon 
should  be  connected  solidly  with  the  bank  on  its  rear  to  prevent  the  sea 
from  cutting  behind  it ;  and  that  one  or  more  jetties  or  dikes  should  be 
used  on  the  south  and  west  of  Fort  Macon  (as  already  confirmed  by  in- 
dorsement of  your  office  of  September  26),  to  close  the  cut  against  the 
sea. 

I  have  therefore  to  submit  the  following  revised  project  for  the  ex- 
penditure of  the  money  now  on  hand,  about  $30,000,  appropriated  by 
the  act  of  July  5,  1S84,  and  by  previous  acts,  for  the  improvement  of 
Beaufort  Harbor,  North  Carolina. 

It  is  now  proposed  to  expend  this  sum  at  Fort  Macon  Point,  a«  well 
as  at  Shackelford  Point,  in  building  one  or  more  jetties,  dikes,  and  sand 
fences,  such  as  may  be  needed  to  protect  the  shore  from  erosion,  to  close 
cuts  through  its  banks,  and  to  retain  the  ground  thus  reclaimed ;  and 
also  in  making  a  resurvey  of  the  harbor,  such  as  may  be  needed  to  show 
the  eff'ect  of  the  work  done  since  1881,  and  to  serve  as  basis  for  the  proj- 
ect of  the  coming  vear. 

The  experimental  nature  of  the  work  renders  impracticable  the  draw- 
ing up  of  definite  specifications  for  actual  constructions.  It  is  therefore 
recommended  that  the  work  be  done  (as  per  indorsement  of  your  office 
of  August  12,  1884,  on  the  previous  project)  by  the  hire  of  labor  and 
machinery,  by  the  use  of  the  United  States  plant,  and  also  by  the  pur- 
chase of  machinery  in  open  market  whenever  the  officer  in  charge  is 
prepared  to  certify  that,  in  his  judgment,  such  purchase  will  be  "  more 
economical  and  advantageous  to  the  Government"  than  purchase  by 
contract. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BiXBi^, 
Captain  of  Ungineers. 

The  Chief  of  Engineers,  U.  S.  A. 

(Through  Col.  William  P.  Craighill,  Supervising  Engineer.) 
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[First  iadoreemAiit.J 

United  States  Engineer  Office, 

Baltimore,  Md.,  October  20,  1884. 

Approved,  and  respectfully  forwarded  to  the  Chief  of  Engineers. 

Wm.  p.  Craighill, 

Lieut  CoL  of  Engineers, 

[Second  indorsement.  J  \ 

Office  of  Chief  of  Engineers, 

United  States  Army, 

October  23, 1884. 

Respectfully  returned  through  Lieut.  Col,  W.  P.  Craighill,  Corps  of 
Engineers,  approved. 

After  such  record  has  been  made  as  may  be  necessary  for  the  files  of 
his  office,  Captain  Bixby  will  return  this  paper  to  this  office. 

John  G.  Parke, 
Acting  Chief  of  Engineers. 

[Third  indorsement.] 

United  States  Engineer  Office, 

Baltimore^  Md.,  October  27,  1884. 

EespectfuUy  transmitted  to  Capt.  W.  H.  Bixby. 

Wm.  p.  Craighill, 
•  Lieut,  Col  of  Engineers, 


M  6. 

improvement  of  new  river,  north  CAROLINA. 

The  amount  aj>propriated  by  the  act  of  5th  July,  1884,  together  with 
the  funds  then  available,  was  regarded  as  too  small  for  economical  work, 
and  therefore  none  had  l)een  approved. 

The  locations  and  surroundings  of  the  proposed  work  were  personally 
inspected  in  June,  1885.  This  inspection  was  sufficient  to  show  that 
the  improvement  was  much  needed  and  was  worthy  of  being  made,  and 
should  be  commenced  as  soon  as  the  necessary  funds  could  be  obtained, 
that  the  present  funds  were  insufficient  for  economical  work,  and  that 
so  far  the  previous  recommendations  and  opinions  were  unquestionable, 
but  the  location  of  the  present  insufficient  channel  did  not  appear  to  be 
the  best  one  to  adopt  for  permanent  improvement. 

The  newly-proposed  channel  will  soon  be  located  and  examined  and 
reported  upon. 

Recommendations  for  future  work  are  as  follows :  That  the  present 
approved  and  adopted  project,  with  slight  modifications  in  details  as 
may  be  thought  necessary,  be  completed  so  as  to  secure  a  channel  of 
from  100  to  150  feet  width  and  5  feet  depth,  at  low  water,  from  the 
ocean  up  to  the  upper  river  through  about  7,000  feet  of  this  oyster  rock 
barricade,  at  a  total  exx)ense  of  $40,000,  including  the  funds  now  avail- 
able, to  be  appropriated  in  a  single  amount,  within  the  next  year. 
Further  improvement,  so  as  to  give  a  channel  of  greater  depth  or  width, 
is  not  recommended  at  present. 

This  river  is  in  the  collection  district  of  Beaufort,  N.  C. 
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Money  statement 

July  1,  1884,  amonnt  available $5,000  00 

Amonnt  appropriated  by  act  approved  Jaly  5,  1884 5, 000  00 

Jaly  1,  18a5,  amount  available 10,000  00 

f  Amonnt  (estimated)  reqnired  for  completion  ^of  existing  project 40, 000  00 

I  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  Jane  30,1887  40,000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acU  of  1806  and  1867. 


M  7. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER  ABOVE  WILMINGTON  (FROM  WIL- 
MINGTON TO  FAYETTEVILLE),  NORTH  CAROLINA. 

Owing  to  its  experimental  nature,  its  variable  features,  and  the  diffi- 
culty of  properly  specifying  it  beforehand  and  inspecting  it  afterwards, 
the  work  was  allowably  done  by  hired  labor  and  the  purchase  of  mate- 
rials in  open  market. 

The  special  work  of  the  year  was  its  follows : 

Work  was  carrie.d  on  slowly  but  continuously  throughout  the  whole 
year.  During  this  time  the  upper  third  of  the  river  was  thoroughly 
cleared  of  its  visible  obstructions ;  and  the  water-way  at  or  within  2 
miles  of  Fayetteville  was  contracted  by  the  use  of  jetties,  so  as  to  give 
an  increased  depth  during  the  sumiper  low  stage  of  water.  At  or  within 
2  milei*  of  Fayetteville  1,142  linear  feet  of  timber  jetties  and  300  linear 
feet  of  rock  jetties  were  built,  and  301  linear  feet  of  old  log  jetties  were 
sheeted  upon  their  up-stream  faces. 

From  42  miles  of  river,  between  Elizabethtown  (70  miles  above^  Wil- 
mington) and  Fayetteville  (112  miles  above  Wilmington),  4,760  snags, 
1,073  logs,  59(i  stumps,  and  150  cubic  yards  of  loose  rock  were  removed^ 
from  the  bed  of  the  river,  and  2,065  overhanging  trees  were  cut  from 
river  banks. 

Surveys  were  made  of  sixteen  shoals  where  improvements  are  neces- 
sary, and  maps  of  thirteen  of  these  were  finished.  The  locations  of  nine 
other  shoals  of  lesser  importance  were  determined  to  be  surveyed  as 
soon  as  the  stage  of  water  will  allow  a  useful  survey. 

The  jetties  at  P'ayetteville  are  gradually  producing  the  desired  re- 
sults, and  so  far  are  doing  all  that  can  be  immediately  expected  from 
them.  During  freshets  the  river  varies  from  300  to  1,000  feet  in  width, 
15  to  40  feet  in  depth,  and  7  to  10  feet  velocity  per  second,  5  to  7  miles 
per  hour.  During  droughts  the  river  is  reduced  to  150  feet  width, 
0.8  foot  depth,  and  1.8  feet  velocity  per  second.  Under  these  cir- 
cumstances, and  especially  with  an  occasional,  as  has  sometimes  oc- 
curred, total  of  204  cubic  feet  of  water  flowing  per  second  through  a 
natural  cross-section  of  only  113  square  feet,  it  is  not  to  be  expected 
that  any  works  of  mere  contraction  would  assure  a  constant  3-foot  depth 
of  water.  On  the  other  hand,  the  present  commerce  is  entirely  too  small 
to  justify  the  necessary  great  expense  of  a  slack-water  lockand-dam 
navigation.  . 

So  far  the  experience  upoa  this  river  favors  the  use  of  long,  low, 
closely-spaced  rock  jetties. 

The  small  side- wheel  steamer  H,  G.  Wright,  built  for  work  upon  this 
river,  wa«  remodeled.  The  addition  of  a  suitable  hull  and  the  redispo- 
sitioD  of  her  machinery,  at  a  total  expense  of  $80Q,  gave  her  better  ac- 
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commodations  for  her  working  crew,  increased  her  speed  from  3.5  up 
to  6.25  miles  per  hoar,  and  reduced  her  draught  from  "26  inches  to  about 
14  inches,  so  that  she  can  now  be  advantageously  used  upon  the  work 
throughout  the  entire  year. 

Until  his  sudden  death  in  September,  1884,  the  above  work  was  well 
superintended  by  Assistant  Engineer  W.  H.  James.  Since  October, 
1884,  and  up  to  the  end  of  the  fiscal  3^ear  the  work  has  been  carried  on 
with  great  vigor  and  thoroughness  under  the  immediate  superintendence 
of  Assistant  Engineer  Charles  Humphreys,  whose  report  is  appended. 

Becommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  approved  and  adopted 
project  so  as  to  insure  a  thoroughly  cleared  4-foot  channel  from  Wil- 
mington (70  miles)  to  Elizabethtown ;  thence  a  similar  3-foot  channel  42 
miles  further,  to  Fayetteville,  at  all  ordinary  stages  ot*  water,  at  a  total 
expense  of  $200,000,  including  the  funds  ($5,986.17)  now  available;  this 
amount  to  be  appropriated  in  yearly  installments  of  about  $60,000  yearly. 
Further  improvement,  so  as  to  extend  the  navigation  above  Fayette- 
ville, or  so  as  to  increase  its  depth  below  Fayetteville,  is  not  recom- 
mended. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement. 

July  1, 1884,  amount  available $17,497  46 

Amount  appropriated  by  act  approved  July  5,  1884 5, 000  00 

22,497  46 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $15,332  49 

July  1,  lc85,  outstanding  liabilities 1, 178  80 

16,51129 

July  1,  1885,  amount  available : 5, 986  17 

r  Amount  (estimated)  required  for  completion  of  existing  project 200,  UOO  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    60, 000  00 
1  Submitted  in  compliance  with  requiroraeuts  of  section  2  of  river  and 
I,     harbor  acts  of  1866  and  1867. 


report  of  mr.  charles  hu.'^jiueys,  assistant  engineer. 

United  States  Engineer  Ob'fick, 

Fayetteville,  JV.  C\,  July  11,  1885. 

Captain:  I  have  the  honor  to  make  the  following  report  on  the  improvement  of 
Cape  Fear  River,  North  Carolina,  from  Wilmiugton  to  Fayetteville,  for  the  fiscal  year 
ending  June  30,  1885 : 

By  your  orders  I  succeeded  the  late  Capt,  William  H.  James,  assistant  engineer, 
reaching  the  work  early  in  October,  1884. 

The  orticial  reports,  in  your  office,  give  the  following  as  the  amount  of  work  per- 
formed from  July  1,  l.'^84,  to  October  1,  1884: 

From  Fayetteville  to  a  point  13.5  miles  below,  104  rocks,  370  trees,  107  stumps,  216 
logs,  991  snags,  and  a  part  of  the  wreck  of  the  steamer  Chatham  were  removed  from 
the  channel.  Necessary  rejiairs  were  made  to  the  plant.  Jetties  were  built  as  fol- 
lows: At  Fayetteville,  Log  Jetty  No.  6, 1*25  feet  long;. Log  Jetty  No.  7, 115  feet  long;  at 
McCarter's  Cross,  one  log  jetty,  142  feet  long  ;  at  McCrae's  Cross,  one  sheet-pile  jetty, 
103  feet  long,  and  at  "Old  Jetties,"  a  portion  of  one  log  jetty.  A  combined  dredge, 
hoister,  and  pile-driver  was  hired  and  sent  to  Elizabethtown,  and  a  fiai-boat  about 
60  feet  long  was  built.  Numerous  examinations  and  sketches  of  the  river  were  made. 
Freshets  interfered  with  the  above  work. 

The  following  is  the  amount  of  work  performed  from  October  1,  1884,  to  June  30, 
1885: 

At  Fayetteville,  McCarter's  Cross,  and  Old  Jetties  12,590  cubic  yards  of  sand,  mnd, 
and  loose  rock  were  dre(^ged  from  the  channel,  of  which  amount  1,800  cubic  yards 
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were  thrown  to  one  side  by  the  dredge,  the  rest  being  dumped  on  flats  and  shoveled 
off  near  the  shore  between  Jetties.  From  Fayetteville  to  Elizabethtown,'  42  miles 
below,  3,769  snags,  857  logs,  487  stnmps,  1,695  leaning  trees,  a  few  loose  rock,  and  a 
part  of  the  wreck  of  the  steamer  Chatham  were  removed  from  the  channel.  Jetties 
lios.  9  and  11,  55  feet  from  Jetty  No.  1,  and  12  feet  from  Jetty  No.  6,  were  also  removed. 
8heet-pile  jetties  were  bnilt  as  follows:  No.  4,  95  feet  long;  No. 5,  101  feet  long;  No. 
8,  122  feet  long  ;  No.  10, 138  feet  long ;  No.  13,  116  feet  long  ;  No.  16,  94  feet  hmg ;  No. 
17, 128  feet  long,  and  No.  18  was  commenced.  Mats^  weighted  with  mad,  &,c.,  were 
put  at  the  outer  ends  of  the  above  jetties.  The  following  old  log  jetties  were  extended 
and  sheeted:  No.  1,  sheeted  20  feet;  No.  2,  108  feet;  No.  3,78  feet;  No.  6, 122  feet; 
No.  7,  extended  15  feet,  sheeted  112  feet ;  No.  12,  sheeted  110  feet.  Prom  an  old 
abandoned  lock  and  dam  at  Jones,  9  miles  above  Fayetteville,  and  from  the  river- 
bed, 1,051  cubic  yards  of  loose  rock  and  hard  pan  were  quarried.  Of  this  amount  959 
onbic  yards  was  loaded  on  flats,  towed  to  Old  Jetties,  and  deposited  on  the  site  of  the 
new  rock  jetties  beiug  built,  and  30  cubic  yards  were  carried  to  Fayetteville  to  rip- 
rap Jetty  No.  16.  A  steam-pump  and  water-jet  attachmeut,  for  use  in  sinking  the 
sheet-piling  of  the  jetties,  was  obtained.  A  new  hull  was  built  under  the  steam- 
launch  H.  G.  Wright,  increasing  her  speed  from  3.5  up  to  6.25  miles  per  hour,  and 
redncing  her  draught  from  26  inches  to  about  14  inches,  so  that  she  could  be  used  on 
the  works  throughout  the  whole  year. 

For  the  entire  year  the  work  of  jettying  and  snagging  can  be  summod  up  as  follows : 
One  thousand  four  hundred  and  forty-two  linear  feet  of  timber  jetties  and  300  linear 
feet  of  rock  jetties  were  built;  301  linear  feet  of  old  log  jetties,  bnilt  before  June  30, 
1884,  were  sheeted;  4,760  snags,  1,073  logs,  596  stumps,  2,065  lean! ug  trees,  and  150 
cubic  yards  of  loose  rock  were  removed  from  the  channel.  Surveys  were  made  of 
Fayetteville  Shoals,  McCarter's  Cross,  Old  Jetties,  McCrae's  Cross,  Evans's  Narrows, 
Rockfish,  Smith's  Cross,  No.  3,  Old  Ferry,  Thames,  The  Dodge,  Prospect  Hall,  Win- 
dom,  Callahan's,  Melvin's,  McDu  wall's  Barn,  and  Elizabeth  town.  Maps  were  made 
and  forwarded  to  you  of  all  the  above  except  Windom,  Callahan's,  and  Melvin's. 
Projects  were  made  for  the  improvement  of  these  shoals  sufficiently  to  duteniiine  the 
number  of  linear  feet  of  jetties  for  the  improvement  of  most  of  them.  These  projects 
are  to  a  certain  extent  a  compromise  between  what  would  probably  give  the  best  re- 
sults in  the  future  and  what  would  be  the  simples^  and  cheapest  at  present,  consider- 
ing the  existing  low-water  channel  and  jetties  already  built.  Some  of  these  projects 
ought  to  be  revised  before  commencing  actual  work  thereon.  * 

Besides  the  shoals  mentioned  above,  there  will  be  more  or  less  trouble  at  Cedar 
Creek,  11  miles  below  Fayetteville;  Gray's  Creek,  16  miles  below  ;  Devaue's  Ferry, 
16.5  miles  below  ;  Government  Mills,  46.75  miles  below;  Big  Sugar  Loaf,  48.5  miles  be- 
low ;  Little  Sugar  Loaf, 49.75  miles  below ;  Cypress,  52  miles  below ;  Slin^^by's,  55  miles 
below,  and  Brown's,  65.5  miles  below.  I  have  not  surveyed  these  places  yet,  as  a 
survey  can  only  be  properly  made  in  low-water  season. 

A  small  clam-shell  dipper  ought  to  be  obtained  to  put  on  the  boom  of  steam  bolster, 
to  dig  sand,  logs,  snags,  &o. 

The  jetties  at  Fayetteville  are  gradually  washing  out  the  desired  channel,  but 
some  of  these  jetties  may  have  to  be  lengthened  a  little.  They  seem  to  be  spaced 
at  rather  too  great  intervals,  and  I  think  future  jetties  on  this  river  should  be  placed 
nearer  together.  It  is  found  necessary  to  protect  these  jetties  from  undermining  as 
fast  as  they  are  built.  Several  methods  for  doing  this  have  been  tried,  and  I  believe 
the  best  results  have  been  obtained  with  loose  rock.  Suitable  rock  can  be  readily 
obtained  near  FayetteviUe  if  a  small  tram-road  1  mile  long  be  built  to  the  river  bank. 
At  present  we  have  obtained  the  right  to  use  a  small  quarry  6  miles  above  Fayette- 
Tille,  200  yards  from  the  river.  The  stone  from  it  cannot  be  brought  away  at  a  less 
Bta<;e  of  water  than  plus  4  feet. 

The  cross-sectional  area  of  the  river  below  dead  low- water  level,  just  above  Fay- 
etteville Shoals  and  550  feet  below  the  bridge,  was  187  sqnarp  feet  on  November  1*0, 
1884,  257  square  feet  on  April  27,  1885,  and  244  square  feet  on  July  6,  1885,  while  at 
a  point  l.'iOfeet  below  the  bridge  it  was  113  square  feet  on  April  27, 1885.  At  Rock- 
fish,  below  Rockfish  Creek,  a  similarly  measured  cross-section  showed  212  square  feet 
on  November  25,  1884. 

In  the  above  cases  the  maximum  surface  velocity  did  not  exceed  1.8  feet  per  second 
at  Fayetteville  and  2.3  feet  per  second  at  Rocktish. 

To  give  a  thoroughly  cleared  and  thoroughly  contracted  channel  of  3  feet  depth 
from  Wilmington  to  £lizabethtown,  and  2  feet  depth  from  Elizabethtown  to  Fayette- 
Tilfe  at  all  stages  of  water,  I  estimate  from  the  past  year's  similar  work  that  there  is 
yet  to  be  done — 

15,000  snags,  at  $1,  to  be  removed ?. |15, 000 

3,500  logs,  atfl 3,500 

2,000  stumps,  at  $2 4,000 

7,000  leaning  trees,  atfl 7,00 


I 


I 


48,000  linear  feet  jetties  t^  build,  at  $2...., ^ 

Total 1 

Superiuteiidence,  general  and  local,  10  per  cent 

Contingencies,  10  per  cent 

Grand  total 1 

To  give  a  similar  4  feet  depth  from  Wilmington  to  Elizabetbtown,  and  3  feot 
from  Elizabethtowu  to  Fayetteville,  during  the  entire  year,  will  require — 

18,000  snags,  at  ^1,  to  be  removed | 

5,000  logH,  at  $1 .... 

2,500  stumps,  at  $2 j 

7,500  leauiug  trees,  atfl ^ 

.3,000  cubic  yards  rock  excavation,  at  $2 

63,000  linear  feet  jetties  to  build,  at  82 1 

,    Total 1 

Superintendence,  general  and  local,  10  per  cent 

Contingencies,  10  per  cent 

Grand  total 2 

The  natural  obstructions  are  exceedingly  numerous  and  difficult  of  removal 
ready  during  the  years  1882,  1883,  and  1884  the  following  obstructions  have 
removed:  8,687  overhanging  trees,  2, 188 trees,  2,230  logs,  2,005  stumps,  6,700 
(See  annual  reports  to  Chief  of  Eugiueers.) 

In  regard  to  statistics  of  commerce  on  the  Cape  Fear  River  between  Wilmi 
and  Fayetteville,  I  would  respectfully  forward  the  inclosed  letter  of  G.  W.  Wi 
&  Co.,  containing  a  statement  of  such  commerce  aud  its  money  value.  I  cons: 
a  fair  statement. 

The  Yadkin  Valley  Railroad  at  Fayetteville  is  pushing  its  road  west,  expect 
am  told,  to  have  through  connection  to  Cincinnati  shortly  ;  it  already  brings  a 
ceives  a  good  deal  of  freight  by  way  of  the  Upper  Cape  Fear  to  and  from  New 
Very  respectfully,  your  obedient  servant, 

'  Chas.  Humphreys, 
Assistant  EngU 
Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U,  S,  A» 


COMMERCIAL    STATISTICS. 


Wilmington,  N.  C,  July  14,  1 

Dear  Sir  :  Below  we  give  you  a  statement  of  the  commerce  on  the  Cape  Fear 
from  Wilmington  to  Fayetteville,  for  the  year  ending  June  30,  1885.     We  have 
piled  it  from  the  actual  figures  of  the  business  done  by  our  own  boats  and  froc 
furnished  by  the  other  steamboat  lines. 


Articles. 


Cotton - , bales. 

Rosin barrels. 

Spirits  tnrpentiue do... 

Crude  turpentine do... 

Tar  turpentine do... 

Shingles number. 

G  uano baps . 

Grain .* • bushels . 

Bacon » pounds. 

Molasses barrels  and  hogsheads. 

Salt. sacks. 

Sugar barrels. 

Hay bales. 

Flour ban-els. 

Lumber M  feet. 

Miscellaneous  merchandise tons. 

Pasaen  gers 


Total 


Quantity. 


7,500 

123, 000 

25,000 

1.500 

33,000 

750,000 

116,500 

60,000 

3, 450,  000 

4,038 

17,300 

7,836 

9,900 

27,800 

22, 000. 000 

7,500 

7,500 


% 


4411 


'1 

I 
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This  does  not  include  the  miscellaneonB  merchandise  or  passengers,  of  which  we 
cannot  estimate  the  valae  without  a  great  deal  of  trouble. 

Daring  this  last  year  the  traffic  was  almost  entirely  suspended  during  nuusnally 
low  water  for  nearly  three  mouths,  from  September  to  the  last  of  November,  the  most 
active  business  period  of  the  whole  year,  and  had  the  river  been  in  boating  order  so 
that  the  boats  could  have  made  their  regular  trips,  the  increase  in  cotton  aloue  would 
have  been  5,000  or  6,000  bales,  and  other  business  at  least  20  per  cent. 

The  river  is  an  important  highway  for  a  fine  section  of  country,  and  capable  of 
farther  development.  We  think  there  are  twelve  or  perhaps  fifteen  post-offices  on 
the  river  between  here  and  Fnyetteville,  and  the  steamboats  furnish  the  only  means 
of  commuuiratioti  with  the  outside  world  for  the  people  living  along  the  river  for 
about  65  miles.  Goods  can  be  trans  sorted  by  water  so  much  cheaper  than  by  rail- 
roads, even  if  they  existed  through  tiiis  section,  that  the  importance  of  continuing 
the  work  to  a  successful  issue  will  be  readily  seen. 
Yocrs,  respectfully, 

Geo.  W.  Williams  and  Company, 

Agents  Express  Steamboat  Company. 

Mr.  Humphreys. 


M  8. 

mPKOVEMENT  OF   CAPE    FEAR    RIVER    BELOW   WILMINGTON,   NORTH 

CAROLINA. 

Work  was,  as  far  as  possible,  done  by  contract,  in  accordance  with  the 
foUowing  abstracts  of  proposals. 

By  an  uncompleted  contract  of  last  year,  Messrs.  Boss  &  Lara  delivered 
8,138.5  tons  of  stone,  completing  their  contract  early  in  September,  1884. 

^ 

Abstract  of  proposals  for  furnishing  stone  for  Cape  Fear  River,  North  Carolina,  opened  at 

12.5  j».  fA.,  August  28,  1884. 


"So.  i     Hsmes  and  addreuM  of  bidden. 


2 


8 

4 


6 
7 
8 
9 
10 

11 

12 

13 


Bom  &  Laia,  Wilmington,  N.  C  . 
O.  Z.  French,  Rooky  Point,  N.  C. .  < 


C.  H.  Edwards,  Boston,  Mass 

Bodwell  Granite  Company,  Bock*  ^ 
land.  Me.  5 

S.  Perkins,  Boston,  Mass 

Darid  Tillson,  Bockland,  Me 

F.  H.  Smitli,  New  York,  N.  Y 

A.  L.  Lor.kwood,  New  York.  N.  Y. . . 

W.  F.  Haigh,  Now  York,  N.  Y 

Cuming  &  Brown,  New  York,  N.  Y. . 

C.  A-  Brown,  New  York,  N.  Y 

J.  8.  Howell,  New  York,  N.  Y 

H.  P.  Gilbert,  Georgetown,  D.  C 


Where  delivered. 


Price  per 
ton. 


At  their  wharf 

Wilmington.  N.  C 

At  Government  works 

Wilmington,  N.  C 

At  Government  works. . 
At  Government  worlts 

in  7  feet  water. 
SmithvUIe,  N.  C 

Wilmington,  N.C.... 


do 


II  48 
1  &5 
1  75 
1  48 
1  68 
1  70 

3  90 


{ 


SmithviUe,  N.C  .... 

do 

do 

do 

Wilmington,  N.  C { 

SmtthviUe,N.C 

do 


{ 


do 


1 


83 

10 

37 

23 

15 

95 

94 

99| 

03i 

2  35 

3  19 
3  05 

1  95) 

1  95  5 

2  32) 

2  32  5 
2  77 
2  97 


Remarks. 


Small,  9.000  tons. 
Heavy. 

Do. 
Small. 

Do. 
As  it  runs  in  qoa^ry. 

Heavy. 
SmalL 
Heavy. 
SmalL 

Heavy. 

SinalC 

Heavy. 

Do. 
Small. 
Heavy. 

Do. 
Small. 
Heavy. 

AH. 

Do. 

SmalL 
Heavy. 


This  contract  was  awarded  half  to  Messrs,  Ross  Sc  Lara  and  half  to  Mr.  Georee  Z. 
French.  Messrs.  Boss  &,  Lara  commeDced  work  in  September.  1884,  and  completed 
it  in  December,  1884,  by  fall  delivery  of  9,094  tons  of  stone.  Mr.  George  Z.  French 
commenced  work  in  September,  1884,  and  continued  up  to  30th  June,  having  then  de- 
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livered  20,362  tons  of  stone^  both  heavy  and  light.  Owing  to  delays  incident  to  the 
cold  weather  and  heavy  rams  of  the  winter  and  spring,  Mr.  (George  Z.  French's  con- 
tract was  extended  np  to  10th  July,  1H85;  1,()40.5  tons  of  ballast  stone  were  bought 
from  ships  from  time  to  time  at  $1  per  ton. 

Abatraot  for  proposals  for  a  steam  boiler  for  the  United  States  steam  tug  James  T.  Eatton, 
{improvivg  Cape  Fear  MiveTf  North  Carolinay)  opened  at  12.5 p.  m.,  October  24,  1884: 


Namefland  addresses 
of  bidders. 

Price,  delivered  at 
Wilmington,  N.  C. 

1. 

Alternate   proposnl 

for  famishing  and 

putting  in  place  on 

tag  complete. 

Time  of  completion 
or  delirery. 

Remarks. 

• 

si 

Where  the 

Job  wUl  be 

done. 

Price. 

1 

James  Clark  &  Co., 
Baltimore,  Md. 

E.  J.  Codd  &  Co., 
Baltimore,  Md. 

Warden  Sc  Mitchell. 
PhUadelpbia,  Pa. 

Columbian   Iron 
Works  and  Dry 
Dock    Company, 
Baltimore,  Md. 

John  C.  Froebllch 
&  Co.,  Baltimore, 
Md. 

J.  P.  Morris  &  Co., 
Philadelphia,  Pa. 

Bobert  M.  Spedden, 
Baltimore,  Md. 

Barr  &  Bailey,  Wil- 
mington, N.  C. 

Samnel  W.  Skinner, 
Wilmington,  N.  C. 

The   Pusey   and 
Jones    Company, 
Wilmington,  Del. 

Theo.  Smith  Sc  Bro., 
Jersey  City,  N.  J. 

Baltimore, 

Md. 
do 

$1,290 
1.742 

Seven  weeks  ft*om 
date  of  contract 

Sixtv  days  from  date 
of  contract. 

Two  months  after 
date  of  contract. 

Six  weeks  from  date 
of  contract. 

Six  weeks  from  re- 
ceipt of  order. 

Six  weeks  after  date 
of  contract. 

Sixty  days  after 
date  of  contract. 

Nine    weeks    from 
date  of  contract. 

Six  weeks 

$1,200  delivered  on 

2 
8 

I1.6OT 
2,500 

their  wharf. 
No   wood- work  in- 
cluded in  alternate 
proposal. 

4 

• 

$1,500  delivered  on 

5 

Baltimore, 
Md. 

Philadelphia, 
Pa. 

Baltimore, 

Md. 
Wilmington, 

N.C. 

1,830 

1,530 

1,345 
2,500 

their  wharf  in  Bal- 
timore, Md. 

$1,240  on  their  whail, 
including  Joiners' 
work. 
$45  extra  if  support- 
ing legs  are  required 
under  famace. 

Wood- work    to    be 

6 

7 
8 

1,450 
l,847i 

(  2,200 

1,950 
2,460 

1,650 

0 

10 

11 

Wilmington, 

N.C. 
Wilmington, 

Del. 

2,600 
2,460 

Seventy  days  from 
date  of  contract. 

Six  weeks  after  re- 
ceipt of  order. 

Two   months  from 
acceptance  of  con- 
tract. 

done  by  the  Got- 
emment. 



Contract  with  John  C.  Froelich  &.  Co. 


Abstract  of  proposals  for  bidding  two  scows  for  improinng  Cape  Fear  River,  North  Caro- 
lina, ^ened  at  12.35  p.  m,,  October  22,  1884. 


i 

Names  and  addresses  of  bidders. 

Price 

for 

each 

scow. 

Date  of  completion  or  delivery. 

1 

2 

George  W.  Si^merell,  Wilmington,  N.  C i 

G.  H.  Ferris,  Baltimore,  Md > i 

$980 
980 
945 
945 

Twentv-five  days  from  receipt  of  order. 
Forty  days  Arom  receipt  of  order. 

Kejected;  price  to  high.    Scows  built  by  hired  labor  at  9807  each. 
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of  propoBaUfcr  dredging  Cape  Fear  River,  North  Carolinaf  opened  at  lt.5  a.  m.. 

August  28,  IQSi. 


et  and  addrasaes  of  bid- 
den. 


•on  &.  McKee,  San  Fran- 
ico,CaL 

ford  A,  Koaa,  Jersey  City, 
•  J. 

enhonee  Moore,  Mobile, 
la. 

rffe   C.  Fobea   Ss.   Co., 
iltimore,  Md. 
lis  St  Caminjcs  Dreds- 
K  Company,  X ew  York, 
Y 

■     .M.  m 

tonal  Dredging  Com-  ( 
ny,  Wilmington,  Del.  > 

maa  P.  Morgan,  Waah- } 
^n,D.C.  5 

r  York  Steam  Dredging 
»mpany,  New  York,  KT 


How 
measured. 


In  sitn... 
Inscows. 
. .. .do  .... 
, . .  .do  . ... 
— do  — 

do  — 

. . .  .do . . .  • 
do . ... 


Price  per 
onbic 
yard. 


CSentf. 

18i 

14 

14i 
Ml 

12| 

Ml 
23 

»A 

18 

17  A 
124 


Bemarks. 


114  per  hoar  for  dredge  when  removing 
stnmps. 


$160  i>er  day  for  removing  stampe. 
$15  per  hour  for  stumps. 

LUliput  Shoal.  )  $18   per  hour 

Big  Island  and  Log  Shoal.  >  for  removing 

Brunswick  Shoal.  )  stumps. 

LilHput  Shoal. 

Big  island  and  Log  Shoal. 

Brunswick  Shoal. 

For  all. 

$14  per  hour  for  removing  stumps. 


coDtract  was  awarded  to  Mr.  Bittenhouse  Moore.  Mr.  Moore 
need  work  with  one  clam-shell  dredge  on  the  2d  January,  1885. 
ded  another  suction-pamp  dredge  in  March,  1885,  and  continaed 
mtil  the  30th  Jane,  1885,  having  then  removed  321.925  cubic 
)f  mud  and  sand,  5  logs,  and  261  stumps  from  the  dredged  chaa- 
)wing  to  unexpected  delays,  especially  with  the  suction-pump 
1,  Mr.  Moore's  contract  was  extended  up  to  31st  October,  1885. 
special  work  of  the  year  was  as  follows : 

he  dike, — Ten  thousand  eight  hundred  and  seventy-two  tons  of 
stone  and  28,363  tons  of  light  stone  were  received  and  placed  in 
D,  so  as  to  extend  the  dike  to  its  full  length,  to  raise  it  every- 
to  ordinary  high- water  level,  and  to  make  it  of  nearly  uniform 
tb  throughout.    Much  more  stone  is  still  needed  to  complete  the 

>  its  full  dimensions. 

he  shoals, — ^The  dredging  of  this  year  was  devoted  to  Brunswick 
Big  Island  and  Lilliput  Shoal,  the  only  ones  on  the  river  where  the 
at  the  beginning  of  the  year  was  not  already,16  feet  at  low  water; 

>  cubic  yards  of  sand  and  mud,  261  stumps,  and  5  logs  were  re- 
from  the  dredged  channel,  so  as  to  complete  a  cut  74  feet  wide 
feet  deep  at  low  water  entirely  through  all  of  these  shoals.    Un- 

edly  large  quantities  of  logs  and  stumps  have  been  found  every- 
and  the  work  has  been  delayed  in  consequence  thereof.  The 
i-pump  dredge  has  so  far  failed  to  work,  but  it  is  expected  to  give 
nt  results  as  soon  as  it  can  be  provided  with  a  suitable  feed- 
The  present  16-f(pot  channel  will  probably  be  increased  in  width 
feet  with  the  funds  now  available. 

dal  surveys  were  made  at  Snow's  Marsh  Channel,  and  showed  for 
)  distance  a  certain  amount  of  shoaling  during  the  last  two  years, 
rity  was  obtained  to  redredge  the  shoaled  portion  with  the  funds 
railable. 

ireful  survey  was  also  made  of  the  Midnight  Shoals,  dredged  in 
ibove  Snow's  Marsh,  and  the  very  slight  shoaling  there  found 


1 
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appears  to  indicate  tliat  this  and  the  other  dredged  channels  will  be 
able  to  take  care  of  themselves  in  the  fntnre. 

Other  surveys  were  made  from  time  to  time  during  the  year,  and  show 
favorable  results  almost  everywhere,  as  follows:  Federal  Point, Caroline 
Shoals,  and  Zeke's  Island,  considerably  increased  in  extent ;  '^  New  Inlet/ 
rapidly  shoaling,  and  now  almost  landlocked ;  the  ^'  Swashes"  continuing 
to  close  upon  each  other  and  upon  the  neighboring  parts  of  Zeke's  and 
Smith's  islands,  so  as  to  strengthen  themselves  and  almost  landlock 
the  new  dike;  Baldhead  Point,  somewhat  eroded  upon  its  sea  front, 
but  widened  and  extended  upon  its  inner  hook;  Oak  Island  Point  and 
Channel  almost  unchanged,  while  the  Baldhead  Channel  has  noticeably 
straightened,  widened,  and  deepened,  so  as  to  show  a  practicable  ship- 
channel  of  250  feet  minimum  width,  and  of  15  feet  least  depth  across  its 
outer  bar,  of  14  feet  least  depth  at  mean  low  water  across  ita  inner  bar, 
and  of  15  feet  least  depth  everywhere  else  in  the  main  channel. 

Preparations  are  being  made  to  submit  projects  for  obtaining  a  still 
greater  depth  of  water  in  Baldhead  Channel  and  for  preserving  the  16- 
^ot  river  channels  already  dredged,  by  means  of  a  certain  small  amoant 
of  submerged  stone  diking. 

During  the  entire  year  this  work  has  been  carried  on  with  great  thor- 
oughness, vigor,  and  economy  under  the  immediate  supervision  of  As- 
sistant Engineer  Henry  Bacon,  whose  full  report  is  appended. 

Becommendations  for  future  work  are  a<s  follows :  That  the  above  im- 
provements, as  originally  projected  in  1870  to  1882,  be  completed  by 
completing  the  unfinished  dike  south  of  Zeke's  Island,  so  as  to  thor- 
oughly secure  Smith's  Island  from  further  erosion  by  the  ocean ;  by 
widening  and  deepening  the  existing  river  channels  to  their  full  dimen- 
sions of  270  feet  width  and  16  feet  least  depth  at  low  water,  and  by  fur- 
ther protecting  them  against  subsequent  deterioration  by  submerged 
stone  dikes,  where  necessary,  at  a  total  expense  of  $380,000  in  addition 
to  the  funds  ($70,141.07)  now  available,  the  whole  amount  to  be  appro- 
priated in  one  sum  during  the  next  year.  It  is  ftirther  recommend^ 
that  the  present  projects  be  fuxther  extended  so  as  to  deepen  the  \m 
entrance  to  at  least  16  feet  least  depth  at  low  water.  The  commerce  of 
this  harbor,  now  $18,000,000,  as  shown  in  the  summary,  is  regarded  as 
sufQcient  to  justify  an  expenditure  of  several  hundred  thousand  dollars 
for  this  purpose,  and  this  amount  should  be  appropriated  in  yearly  in- 
stallments of  at  least  $300,000.  Projects  for  this  new  work  will  be  sub- 
mitted during  the  coming  year. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement, 

Jnly  1,  1884,  amount  available : 129,397  !• 

Amount  appropriated  by  act  approved  July  5, 1884 200, 000  W 

229,397  10 
July  1,  1885,  amount  expended  during  liscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 ^ $139,749  92 

Jnly  1,  1«85,  outstanding  liabilities 19,506  11 

159, 256  08 

July  1,  1885,  amount  available 70, 141  W  • 

r  Amount  (estimated)  required  for  completion  of  existing  project 380, 000  Ofi 

J  Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  J  une  30,  i887  380, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
V     harbor  acts  of  1866  and  1867. 


W>^  — a^ttyawai  ^„,.,^  3lfK  <f    I—. 
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report  of  mr.  henry  bacon,  assistant  engineer. 

United  States  Engineer  Office, 

mimington,  N,  C,  July  21,  1885. 

>TAIN:  I  have  the  houor  to  submit  the  following  report  of  operations  for  the  im- 
ment  of  Cape  Fear  River  from  the  ocean  to  Wilmington  during  the  year  ending 
Tnne, 1885: 
»  principal  work  has  been  the  continuation  of  the  construction  of  the  long  dam^ 

built  as  a  defense  against  the  swashes  across  Smith's  Island,  and  dredging  in 
anation  of  the  project  of  cutting  channels  across  all  the  shoals  from  the  liarbor 
ithville  to  Wilmington,  of  270  feet  width  and  16  feet  depth  at  mean  low  water. 
)  dam  which  is  being  constructed  extends  from  Zeke's  Island,  near  the  end  of 
ew  Inlet  Dam,  to  the  large  marsh  opposite  Price's  Creek  Light-house,  a  distance 
le  more  than  2^  miles.  It  is  mostly  m  shoal  water,  the  deepest  being  5  feet  at 
rater.  It  effectually  separates  the  waters  of  the  ba^  and  the  swashes  from  those 
I  river,  and  stops  the  alternate  swift  tidal  currents  in  and  out  from  the  swashea 
he  river,  and  acts  as  a  training- wall  for  the  tidal  curoents  of  the  river,  being  ap- 
mately  in  a  parallel  line  with  them.  Its  advantageous  position  will  be  seen  by 
Dce  to  the  sketch*  herewith  presented.  The  work  was  begun  in  November,, 
and  at  the  close  of  that  fiscal  year  the  foundation  mattresses  were  in  place  on 
hole  length  of  the  dam,  and  stone  riprap  placed  on  them  to  the  amount  of  13,200 

The  stone  was  placed  first  evenly  over  the  whole  surface  of  the  mats,  and  then 
[e  was  begun  in  the  center,  and  this  operation  has  been  continued  to  the  end  of 
»t  fiscal  year,  gradually  raising  and  strengthening  the  ridge  throughout  the 
)  length  of  the  dam.  The  stone  has  been  received  under  the  contracts  with 
6.  Ross  &  Lara,  delivered  on  Government  scows  at  a  point  about  12  miles  be- 
^^ilmiogton,  and  with  Mr.  George  Z.  French,  at  Wilmington.  Comparatively 
amounts  of  stone  ballast  have  been  purchased  in  open  market  of  various  persona 
ilniington. 

stone  received  of  Ross  &  Lara  was  suitable  only  for  the  foundations  of  the 
•n  account  of  its  light  weight ;  a  heavier  class  of  stone  was  required  for  the  upper 
ns.  The  contract  for  this  to  the  amount  of  12,000  tons  was  awarded  to  Mr. 
e  Z.  French.  He  also  contracted  for  the  delivery  of  9,000  tons  of  lighter  Htone ; 
tessrs.  Ross  &  Lara  for  the  same  amount.  These  contracts  were  all  completed 
30^1885,  excepting  a  balance  of  638  tons  of  heavy  stone  from  Mr.  French, 
t  stone  has  all  been  towed  to  the  work  by  the  Government  steamers  James  T. 
•n  and  the  Woodbury,  and  placed  on  the  dam  by  hired  labor.  As  the  dam  i» 
y  in  shoal  water,  the  cost  of  placing  the  stone  was  much  greater  than  it  would 
water  where  lighters  could  be  taken  at  all  stages  of  the  tide. 
»  following  are  the  amounts  of  stone  received  and  place<^  on  the  dam  during  the 
seal  year : 


Month. 


Mi 

•t.  1884.... 
Bber.  1884 
•r,1884.... 
iber,  1884 
ilMT,  1884 . 
ry,  1885... 
try.  1885.. 
.  1885  .... 
1885 


1885 


From  Boss 
&L^ra, 

on  contract 
of  1883. 


Robs& 

Lara,  new 

contract. 


Tom. 
8,883i 
4,131 
124 


Tont. 


2.001 

2,522 

2,507 

084 


George  Z. 

French, 

light  stone. 


Tont. 


1,008 

1,0C7 

1.233 

1,234 

1,011 

720 

017 

846 

554 


George 
Z.  French, 

heavy 
stone. 


Ton», 


653 

760 

712 

834 

1,643 

2,271 

2,221 

1,760 


Ballast  par- 
ohasea. 


TofU. 

80 

1271 

161 

322| 

210} 

268.46 

267. 17 

187.20 


rotoi 


8, 1384  i 


0,004 


0,400 


10,872 


1, 640. 58 


)  cost  of  the  stone  delivered  on  scow  is  as  follows : 

J.5    tons  from  Ross  &  Lara,  on  contract  of  16H3,  at  $1.35 $10, 986  97 

I       tons  from  Hoss  &  Lara,  on  contract  of  1884,  at  $1.48 13, 459  12 

»       tons  from  George  Z.  French,  on  contract  of  1884,  at  $1.48 14, 045  20 

I       tons  on  contract  of  George  Z.  French  of  1884,  at  $1.55 16, 851  60 

).58  tonsof  ballast  purchased,  at  $1 1,640  58 

>.08ton8 , 56,983  47 
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The  total  expenditure  on  the  dam  for  the  year  may  be  approximately  estimated  u 
follows : 

Cost  of  stone  on  scow,  as  above |56,983 

Pay-rolls,  including  wages  for  supervision  and  repairs  of  steamers 19, 753 

Cost  of  provisions  for  subsistence 2,963 

Repairs  of  machinery  of  steamboats 1,399 

Fuel  and  oil  for  steamers  and  quarters 2,846 

Two  new  scows 1,600 

Total ^,564 

This  would  make  the  cost  of  the  stone  in  place  on  the  dam  $2.18  per  ton  of  2,240 
pounds.  The  average  cost  of  provisions  for  subsistence  has  been  22.(KI  cents  per  day 
per  man,  and  .includes  the  crews  of  the  steamers. 

Adding  to  the  above  $69,401,  the  estimated  cost  of  the  dam  to  July  1,  1884,  makes 
the  total  cost  to  July  1,  1885,  $154,965. 

The  dam  is  built  up  throughout  its  whole  length  to  the  ordinary  level  of  spring 
tides,  or  5.5  feet  above  mean  low  water.  A  beginning  was  made  of  finishing  the  top 
and  slopes  by  carefully  packing  the  stone  to  a  smooth  surface,  bringing  the  top  to  the 
level  above  mentioned,  and  7  feet  width,  with  slopes  of  1  foot  vertically  on  1.5  feet 
horizontally.  About  570  feet  in  length  was  thus  finished  early  in  March,  when  it  wm 
necessary  to  suspend  the  operations,  as  there  would  not  be  funds  available  to  finish  the 
whole  in  that  manner,  and  as  it  was  essential  to  distribute  the  st4)ne  so  as  to  protect, 
as  well  as  practicable,  the  whole  work. 

During  the  progress  of  the  work,  as  the  weight  of  the  structure  was  increased  by 
the  increased  height,  considerable  subsidence  has  occurred.  In  several  places  there 
has  been  a  subsiHtence  of  more  than  I  foot  after  the  full  height  and  finish  was  made. 
The  foundation  is  mostly  on  rather  soft  mud,  sometimes  overlaid  by  a  thin  strnctare 
of  sand.  Some  sinking  was  anticipated,  but  more  has  occurred  than  was  expected. 
The  amount  of  stone  required  to  finish  the  dam  will  exceed  the  estimates  of  1883  aud 
1884,  but  will  not  be  likely  to  exceed  that  of  1882,  which  was  78,000  cubic  yards,  con- 
sidered equal  to  78,000  tons.  The  stone  already  expended  is  52,435  tons.  The  esti- 
mate for  78,000  yards  was  for  stone  placed  directly  on  mud  and  sand. 

One  principal  advantage  of  the  mattress  foundation  is  in  the  protection  it  gives  at 
the  margin  each  side  of  the  dam  against  scouring  from  the  overfall  of  the  tidal  cur- 
rents, especially  before  the  dam  is  built  up  to  the  full  height.  .  Scouring  has  thus 
been  mostly  prevented. 

Notwithstanding  the  pliability  of  the  mattresses,  and  the  fact  that  the  bottom 
fascine  binders  are  longitudinal  with  the  dam,  the  water  found  its  way  ander  the 
mattresses  and  caused. a  subsidence  in  many  places  where  it  could  be  definitely  ob- 
served at  low  water.  It  is  believed  that  the  same  thing  has  occurred  in  the  deeper 
water,  as  the  mattress  foundation  has  settled  in  places  without  any  particular  de- 
pression toward  the  center,  where  the  weight  of  the  dam  is.  The  experience  of  many 
years  has  convinced  me  that  the  foundation  placed  on  sand  or  mud  most  secure  from 
undermining  by  water  is  of  small  stone  riprap.  A  good  illustration  of  this  is  a 
street  gutter,  which  is  seldom,  if  ever,  undermined  by  rapid  currents  of  water. 

In  a  soft  foundation  of  comparative  stiffness,  riprap  will  settle  more  or  less  and 
finally  secure  the  characteristics  of  a  unified  platform,  aud  will  support  the  limited 
weight  required  of  it  with  perfect  stability.  In  a  foundation  of  sand,  the  limit  of 
subsidence  is  soon  reached  and  the  water  ceases  to  pass  under  the  stone. 

Whenever  the  mattresses  are  not  covered  with  sand  or  mud,  and  are  below  half- 
tide,  they  are  thoroughly  eaten  by  the  teredo  worms.  All  kinds  and  sizes  of  wood 
are  thoroughly  perforated,  down  to  three- sixteenths  of  an  inch  in  diameter. 

The  efl*ect  of  the  construction  of  the  dam  on  the  swashes  is  apparent.  The  map* 
which  will  accompany  the  report  will  perhaps  make  a  better  exhibition  than  words 
or  figiires. 

The  following  comparison  of  figures  will  show  the  progress  toward  a  natural 
closure  of  the  swashes: 


Items. 


Width  at  high  water,  June  30,  1884 feet . . 

Width  at  high  water,  June  30,  1886 do. . . 

Decrease  in  width per  cent. . 

Width  at  low  water,  June  80,  1884 feet.. 

Width  at  low  water,  June  30,  1885 do 

Deorease percent.. 


Northerly 
swash. 


. 


1.800 
MO 

eo 

1,700 

160 

91 


Central      Southorlr 
swash.  swash. 


3,370 
1,680 

SO 
2,400 
1,200 

50 


i,a» 
m 

1.4N 


Omitted. 
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The  total  high- water  width  of  the  three  swashes  June  30, 1884,  was  <),970  feet.  The 
same  June  30,  1885,  was  2,930  feet,  a  decrease  of  58  per  cent.  The  total  low- water 
width  in  Jnne,  1884,  was  5,500  feet ;  in  Jane,  1885,  1,700  feet,  a  decrease  of  69  per 
cent. 

It  most  be  remembered  that  the  extensions  of  the  beach,  as  well  as  the  orieiual 
ones,  are  low  and  narrow,  and  liable  to  be  washed  down  by  heavy  storms,  and  the 
-  only  secarity  against  permanent  destruction  is  the  new  dam,  and  this,  for  want  of 
further  appropriations,  must  for  the  present  be  left  in  an  Unfinished  state  and  liable 
to  serious  damage  by  the  storms,  so  that  the  necessity  for  completing  it  thoronghly  is 
apparent. 

The  no^herly  swash  is  much  nearer  the  dam  than  the  others,  and  would  undoubt  - 
edly  have  widened  and  deepened  but  for  the  construction  of  the  dam,  which  has 
caused  its  contraction  and  approximate  closure. 

At  the  close  of  the  fiscal  year  of  1883-'84  the  dredging  had  been  finished  to  270  feet 
in  width  and  16  feeb  depth,  at  mean  low  water,  on  all  tne  shoals  above  the  harbor  of 
Smithville  to  a  short  distance  above  Orton  Point,  12  miles  below  Wilmington.  There 
had  been  a  considerable  deterioration  in  the  upper  reach  of  the  Snow's  Marsh  Chan- 
nel. 

There  were  three  remaining  shoals  to  be  dredged,  known  as  the  Lilliput  Shoal, 
about  2  miles  in  length;  the  Big  Island  and  Log  Shoal,  about  1.5  miles,  and  the 
Brunswick  River  Shoal,  1  mile,  making  a  little  more  than  4.5  miles  in  length  to  be 
dredged  over. 

Proposals  were  opened  August  28,  1884,  for  dredging  through  all  the  shoals  a  chan- 
nel of  16  feet  depth  at  mean  low  water,  and  of  such  width  as  the  funds  available 
would  allow. 

The  contract  was  awarded  to  Mr.  Rittenhouse  Moore,  of  Mobile,  Ala.,  who,  after 
much  delay  in  bringing  his  plant  from  Mobile,  began  work  January  2,  1885.  At  the 
end  of  the  fiscal  year  he  had  completed  two  cuts,  each  of  37  feet  width,  making  74 
feet  total  width  and  16  feet  depth  at  mean  low  water,  through  all  the  shoals,  and  a 
beginning  was  made  on  the  third  cut  at  the  Brunswick  River  Shoal.  The  work  was 
ail  done,  with  the  exception  of  296  yards  by  the  suction  dredge,  with  one  powerful 
grapple  dredge,  working  night  and  day,  stopping  weekly  only  about  thirty-two  hours 
eacn  Saturday  afternoon  and  Sunday. 

The  dredged  materials  are  being  dumped  near  the  western  shore  from  the  Lilliput 
Shoal,  and  near  the  eastern  shore  at  the  other  shoals,  where  they  are  not  liable  to  be 
carried  into  the  channel  by  the  current 

The  following  are  the  amounts  of  work  done  in  each  month,  the  price  of  dredging 
being  14.5  cents  per  cubic  yard,  and  for  removing  stumps  and  logs  of  trees  of  12  inches 
diameter  and  upward,  |40  each : 


Date. 


January,  1885 
Frbmary.  1885 
March,  lg85... 
April,  1886  ... 
Ma  J,  1885..... 
Jiui«,  1885 

Total  ... 


Cubic  yards 
dredged. 


33.516 
68,066 
60,779 
68,116 
51. 141 
40,307 


Xumber  of 
stamps. 


321,925 


181 
19 
56 
4 
20 
32 


261 


Knmber 
of  logs. 


2 

0 
1 
0 
1 
1 


Two  stunips  were  taken  from  the  Lilliput  Shoal,  and  32  stumps  and  2  logs  from  the 
Bmnswick  River  Shoal,  and  all  the  remainder  trom  the  Logs  and  Big  iBland  Shoal. 
The  cuts  were  made  in  the  easterly  side  of  the  proposed  chancels  at  the  Lilliput  and 
Bmnswick  River  shoals,  and  near  the  center  at  tne  Logs  and  Big  Island  Shoal,  at 
the  easterly  side  of  the  old  dredged  channel.  One  cut  was  mostly  on  the  easterly  bend 
of  the  old  dredged  channel,  and  on  this  most^of  the  stumps  above  enumerated  ^vere 
found.  They  were  unexpectedly  easy  to  extract,  being  mostly  pine  stumps,  with  few 
roots,  in  place  of  cypress  stumps  which  had  been  expected  from  the  former  reports. 
Many  cypress  stumps  were  afterwards  found,  especially  at  the  Brunswick  River  Shoal', 
which  were  more  troublesome.  Almost  all  were  extracted  with  the  ordinary  dredging 
bucket  by  first  digging  around  them.  Some  four  or  five  stunips  were  found  which 
proved  so  difficult  to  extract  that  dynamite  was  placed  on  them,  and  they  were  blown 
in  pieces;  and  in  one  case  at  least  the  stump  was  driven  down  bodily  below  the  re- 
quired level  by  the  force  of  the  explosion,  the  bottom  being  soft  mud. 

Thus  far  the  price  paid  for  stuinps  has  Ijeen  profitable  to  the  contractor.  It  would 
probably  be  remunerative  if  all  the  stumps  were  of  cypress  trees.  Many  of  the  stumps 
are  worn  smooth,  but  the  worn  surfaces  are  not  generally  horizontal,  but  are  highest 
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towards  the  center  of  the  stump.  They  are  of  various  degrees  of  soundness,  the  ma- 
jority being  considerably  decayed,  and  all  to  some  extent  so.  Only  a  few  have  been 
found  worm-eaten.  It  is  not  easy  to  form  an  unassailable  opinion  as  to  how  these 
stumps  came  to  be  where  they  are  found.  There  are  some  indications,  especially  as 
to  cypress  stumps,  that  they  grew  at  a  higher  level,  and  were  gradually  uudennined 
a.nd  settled  by  the  water  passing  under  them.  The  process  may  be  observed  from  year 
to  year  at  the  shores  of  the  Cape  Fear  River.  But  when  we  find  pine  stumps  with 
practically  but  a  single  long  tap-root  standing  erect  in  sand,  and  8  or  \0  feet  under 
water,  the  theory  of  undermining  does  not  apply,  and  it  would  seem  that  the  land 
miistliave  gradually  sunk  after  tue  growth  of  the  trees. 

The  dredged  channels  through  the  shoals  helow  those  before  mentioned  h^ve  beeo 
well  maintained  excepting  a  slight  deterioration,  near  the  angle,  in  the  Midnight 
Shoal  Channel,  and  at  the  upper  reach  of  the  Snow's  Marsh  Channel,  where  there  had 
been  great  deterioration  at  the  beginning  of  the  year.    The  possibility  expressed  in 
the  last  annual  report  that  the  shoaling  might  cease,  has  not  been  realized,  the  aver- 
age decrease  iu  depth  (which  was  about  1  foot  during  the  years  I883-'84)  has  been 
fully  as  great  during  the  last  year,  and  for  a  short  distance  only  12.5  feet  depth  at  low 
water  is  available.    It  will  require  about  200,000  cubic  yards  of  dredging,  scow  meas- 
tiremeut,  to  restore  the  channel  to  16  feet  depth  at  mean  low  water.    The  source  of 
this  trouble  is  in  the  extreme  softness  of  the  adjacent  material,  and  in  the  tidal  car- 
rents  which  cross  the  channel  with  a  sligUt  angle.    The  filling  is  every  where  soft, 
there  being  no  compact  sand,  as  was  found  in  the  original  cut. 

The  necessity  for  artificial  work  to  preserve  the  channel,  which  was  anticipated  in 
the  last  report,  is  now  apparent,  and  it  is  also  thought  that  it  should  be  done  as 
quickly  as  practicable,  as  the  middle  ground  between  this  channel  and  the  old  one  is 
gradually  wearing  down,  and  any  delay  will  increase  the  expense  of  the  work. 

It  seems  plain  that  the  only  certain  method  of  preserving  the  channel  is  by  a 
tiaining-wail  or  dike  on  its  easterly  side,  extending  from  the  shoal  wat-er  opposite 
the  heaB  of  Snow's  Marsh,  to  a  point  nearly  a  mile  above  where  the  tidal  cnrrents 
will  be  divided  in  lines  approximately  parallel.  A  longer  dike  is  recommended  than 
was  suggested  iu  the  last  annual  report,  in  order  to  obtain  more  security  from  cross- 
cnrrento  at  the  head,  which  may  be  developed  by  shutting  them  ofi'  at  the  central 
portion  of  the  dike. 

On  account  of  the  destructiveness  of  the  teredo  worms  it  is  not  advisable  to  use 
wood  in  the  construction  of  the  dike,  excepting  in  piles  to  be  driven  to  give  the  exact 
lines  for  placing  the  stones,  and  for  holding  the  lighters  during  the  operation.  The 
atone  can  be  obtained  from  the  (quarries  on  the  Cape  Fear  River,  and  especially  from 
the  Coquina  quarry  on  the  east  side  of  the  river  about  12  miles  below  Wilmington,  and 
about  8  miles  from  the  work.  This  stone  can  he  obtained  and  delivered  at  the  work  on 
Government  scows  at  a  cost  not  exceeding  $2  per  ton.  It  is  of  light  weight  but  will 
answer  very  w^ell  for  the  purpose,  and  will  make  more  bulk  on  account  of  its  light 
weight,  which  averages  about  128  pounds  per  cubic  foot,  or  twice  the  weight  of  salt 
water.    The  price  above  named  would  command  stone  from  other  sources. 

The  following  is  the  estimate  for  the  dike  or  training- wall  of  5,000  feet  length  and 
<5  feet  top  width,  with  slopes  of  1^  on  1 : 

41,t380  tons  (2,240  pounds)  stone  rip  rap  at  the  work,  at  $2  per  ton $83,360  00 

La bor  placing  the  stone  on  the  work,  at  15  cents  per  ton 6, 252  00 

100  piles,  driven,  at  |3 300  00 

Total 89,912  00 

Add  10  per  cent,  for  superintendence 8,991  20 

Total r 98,903  20 

While  the  work  is  in  progress  and  before  its  completion,  the  channel  should  be  re- 
stored by  dredging  to  its  original  depth  of  16  feet  at  low  water.  This  work  would  be 
admirably  suited  for  the  nse  of  a  suction  or  pump  dredge,  which  can  discharge  the 
material  by  a  pipe  over  pontoons  at  the  easterly  side  of  the  old  channel  at  the  Five 
Fathom  Hole,  a  distance  of  about  1,5C0  feet. 

Mr  Moore  has  from  the  first  expected  to  put  in  operation  a  suction  or  puuip  dredge 
wiiich  was  contracted  for,  to  be  manufactured  by  the  Novelty  Iron  Works  in  Du- 
buque, Iowa,  such  as  has  been  in  snccesstul  operation  at  Dubuque  (H.  C.  Booth,  pa- 
teliree).  After  many  delays  the  machinery  arrived  early  in  March,  and  was  fitted  up 
to  work  at  the  end  of  the  month,  and  attempts  to  operate  were  made  without  snccesa 
uutil  the  last  of  May,  when  it  was  laid  up.  The  main  difficulcy  seems  to  have  been  in 
the  lack  of  something  to  cut  up  and  stir  the  material  at  the  mouth  of  the  suction- 
pipe  ;  jets  of  water  were  tried  without  success.  The  contractor  is  having  machinery 
made  to  effect  this  object  and  expects  to  have  the  dredge  in  successful  operation  early 
in  August,  1885. 

The  work  done  under  the  contract  at  the  end  of  the  fiscal  year,  which  was  the  time 
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for  its  completion,  amonnted  to  157,319.12.  The  contract  time  has  been  extended  to 
October  31, 18B5,  and  the  amount  of  work  limited  to  $108,000  in  all  for  dredging  and 
stump  pulling.  « 

The  Kew  Inlet  Dam  is  in  the  same  perfect  condition  as  at  the  last  annual  report. 
The  sand  beach  which  has  gradually  extended  over  the  site  of  the  Caroline  Shoals 
from  a  point  northeasterly  from  the  site  of  the  Federal  Point  light-house,  more  than 
2  miles,  is  now  within  1,500  feet  from  thehead  of  Smith's  Island,  thus  nearly  inclosing 
the  New  Inlet  Basin  and  converting  it  into  a  sound. 

The  beach  has  increased  in  height  and  width  during  the  year.  The  condition  of 
this  beach  and  the  shore-lines  of  Federal  Point  and  Zeke's  Island  and  Smith's  Island, 
as  well  as  of  the  Swashes,  is  best  shown  in  the  sketch  before  referred  to,  which  em- 
braces all. 

It  is  evident  that  the  same  natural  causes  which  have  formed  the  beach  which  inclose 
the  New  Inlet  Basin,  will  tend  to  reform  the  beach  at  the  Swashes  and  thoroughly  close 
them,  the  former  being  the  eifect  of  the  New  Inlet  Dam,  and  the  latter  of  the  new  dam 
now  under  construction.  In  the  latter  case  thorough  closure  will  probably  be  made 
as  the  tide- water  can  pass  through  the  inlets  of  the  marsh  to  and  from  the  mouth  of 
the  river. 

The  changes  in  the  shore-lines  of  Baldhead  Point  will  be  indicated  in  a  sketch  to 
accompany  the  Annual  Report.  TheAooA;of  sand  has  widened  and  extended  so  as 
nearly  to  close  on  the  mamlaud  near  the  light-house.  The  small  stone  jetty  con- 
structed by  the  Light-House  Department  for  the  protection  of  the  shore  at  the  light- 
bouse  has  fully  answered  the  purpose.    Erosion  has  ceased  and  accretion  begun. 

There  have  been  no  marked  changes  In  the  shore-lines  of  Oak  Island  on  the  opposite 
side  of  the  entrance. 

Although  there  has  been  an  extension  at  Baldhead  Point,  which  has  steadily  pro- 

fressed  during  the  last  fourteen  years,  the  distance  across  the  entrance  to  Oak  Island 
as  remained  the  same.  Of  late  there  has  been  a  tendency  towaij^s  the  reformation 
of  the  beach  of  Baldhead  Point  extending  towards  the  old  jetty,  which  was  built  on 
the  point  in  1854  and  1355,  and  was  flauked  by  the  sea  in  1871,  and  is  now  fully  one- 
third  of  a  mile  from  the  shore. 

A  late  survey  of  the  Baldhead  Channel,  which  was  completed  June  30,  proves  its 
condition  to  be  quite  as  ffood  as  at  the  beginning  of  the  year.  The  last  soundings  in  the 
practicable  ship-channel  are  14  feet  at  mean  low  water,  and  from  250  to  300  feet  is 
the  least  width.  These  are  at  what  is  known  as  the  inuer  shoal  and  over  a  very  short 
dintance.  Over  all  the  remaining  portions  and  over  the  crest  of  the  bar  fully  15  feet 
can  be  carried  with  a  greater  width.  An  examination  of  the  chart  shows  that  the 
straight  deep-water  pocket,  which  extends  from  Baldhead  Point,  and  above,  past 
the  inner  shoal,  is  at  15  feet  depth  at  mean  low  water  within  900  feet  of  the  curve  of 
the  same  depth  at  the  sea.  It  would  seem  that  with  some  artificial  assistance  to  the 
forces  of  natui'e  this  channel  could  make  its  way  through  the  intervening  shoal,  and 
this  would  make  the  entrance  straight  and  more  in  line  with  the  tidal  currents,  and 
would  avoid  the  inner  shoal.  This  assistance  can  be  given  by  the  suction  dredge 
Woodbury,  which  was  profitably  employed  in  the  channel  from  April,  1879,  to  Octo- 
ber, 1881.     An  estimate  for  its  operation  is  appended. 

The  question  of  here  obtaining  and  maintaining  25  feet  depth  at  low  water  is  only 
one  of  dollars  and  cents  and  a  proper  dike  system,  and  not  one  of  practicability.  The 
natural  forces  of  the  tidal  currents  in  filling  and  emptying  the  great  tidal  reservoir  at 
each  tide  can  be  relied  on  for  the  preservation  of  the  channel  between  the  jetties. 
The  sheltered  situation  of  the  entrance  from  northerly  and  easterly  winds  adds  greatly 
to  the  feasibility  of  improvements. 

The  deepening  of  Baldhead  Channel  and  its  vicinity  has,  as  should  be  expected, 
caused  a  steady  advance  seaward  of  the  crest  of  the  bar  and  the  12  and  18  foot  depths. 
This  is  shown  by  the  numerous  surveys  made  from  1877  to  the  present  time  in  con- 
nection with  this  work. 

A  new  boiler  has  been  purchased  and  put  in  the  steam-tujp^  James  T.  Easton,  and 
thorough  repairs  made  to  her  hull  and  machinery,  at  a  cost  of  about  |4,000.  Repairs 
have  flkiso  been  made  to  the  boiler  and  machinery  of  the  Woodbury  to  fit  her  for  tow- 
ing while  the  Easton  was  being  repaired.  Some  further  expeuditure  will  be  needed 
to  fit  her  for  dredging. 

Two  new  scows  have  been  constructed  by  the  purchase  of  materials  in  open  market 
and  by  hired  labor.  They  are  each  84  feet  in  length,  18  feet  in  width,  and  5  feet  in 
depth,  and  are  of  excellent  materials  and  workmanship  and  of  100  tons  burden  each. 
The  cost  for  both  together  was  $1,614.  Under  an  advertisement  for  bids,  which  were 
opened  22d  October,  1884,  the  least  for  each  scow  was  $945.    The  bids  were  rejected. 

Careful  hydrographic  surveys  have  been  made  of  the  Baldwin  Channel  and  vicinity. 
Snow's  Maish  Channel  (two  surveys),  the  Midnight  Shoal,  and  Brunswick  River  Shoiu. 
Other  snr^'eys  have  been  made  in  order  to  locate  exactly  the  channels  to  be  dredged 
and  the  marks  for  the  same.  Numerous  piles  have  been  driven  and  landmarks  made 
for  the  ranges  for  dredging. 
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An  elaborate  snrvey  of  the  beaclies  of  Federal  Point,  Zeke's  and  Smith's  Ulands,  and 
the  Swashes  has  been  made  by  Mr.  E.  C.  TolliDger,  civil  engineer  and  surveyor,  nnder 
my  direction,  daring  Jnne,  1885.  His  map  oi  the  same  will  accompany  Annoal  He- 
ports.* 

Simultaneous  tidal  observations  have  been  made  daring  most  of  the  working  days 
of  the  year  at  Smithville,  Wilmington,  and  at  the  Island  Wharf  near  the  new  dam. 
Some  of  the  results  are  shqwn  below,  and  also  a  comparison  with  those  of  former 
years. 

Summary  of  tidal  observations  for  the  year  ending  June  30, 1885. 


Smithville. 

laland  Wharf. 

Wilmington. 

Month. 

High- 
water. 

Low- 
water. 

• 

o 

< 

4.42 
4.40 
4.53 
4.47 
8.67 
4.31 

4.32 
4.01 
4.18 
4.01 
4.02 
4.26 

High- 
water. 

Low- 
water. 

• 

« 
be 

a 

e 
1 

> 
< 

High- 
water. 

Low- 
water. 

i 

u 

1 

s? 

I| 

27 
26 
25 
23 
24 
26 

27 
24 
26 
26 
26 
26 

•  •  •  • 

428 

i 

> 

< 

*^  c 

«l 
*-"S 
%l 

a| 

27 
26 
26 
27 
25 
24 

26 
24 

26 
26 
26 
26 

309 

t 

> 
< 

5.28 
5.30 
5.61 
5.58 
5.20 
5.01 

4.84 
4.90 
4.71 
4.89 
4.72 
4.85 

27 
26 
26 
27 
24 
24 

23 
24 
26 
26 
26 
26 

■  •  •  ■ 

369 

f 

9 
> 

< 

1.87 
1.46 
1.78 
1.76 
1.53 
1.25 

1.14 
1.80 
1.11 
0.94 
1.25 
1.21 

H 

i| 

23 
26 
24 
22 
24 
24 

25 
23 
22 
25 
26 
26 

290 

1 

< 

H 

n 

B 

23 
26 
25 
22 
20 
18 

20 
21 
26 
25 
26 
26 

268 

1 

< 

I 

e 

! 

> 
< 

1884. 
July    

27 
26 
26 
26 
24 
24 

26 
23 
26 
26 
26 
26 

306 

5.32 
5.38 
5.77 
5.72 
5.20 
5.09 

4.87 
4.83 
4.71 
4.89 
4.72 
4.94 

0.90 
0.98 
1.24 
1.25 
1.53 
0.78 

0.55 
0.82 
0.53 
0.38 
0.70 
0.68 

3.91 
3.84 
3.83 
3.82 
3.67 
3.76 

3.70 
3  60 
8.60 
3.45 
3.47 
3.64 

5.55 
5.61 
5.68 
5.45 
5.27 
5.20 

5.35 
5  38 
5.18 
4.84 
5.11 
5.23 

3.00 
2.91 
2.87 
2.ffl 
2.27 
2.39 

2.51 
2.87 
2.46 
2.32 
2.63 
2  75 

2.SS 

Angnst 

2.70 

September 

October  ...... 

2.81 
2.89 

November 

December 

1886. 

Jftnaary 

3.00 
2.81 

2.81 

February 

Iff  arch ............ 

2.51 
2.72 

April 

2.52 

Miy 

2.48 

Jane 

2.48 

Average  of  the 
tide... 

5.09 

0.81 

5.04 

L35 

5.32 

2.64 

Average  range. 

The  averages  for  the  year  are  made  up  by  dividing  the  sum  of  all  the  observations 
of  the  year  of  high  or  low  water  by  the  whole  number  of  observations,  and  differ  but 
slightly  from  the  average  of  the  months,  when  treated  in  like  manner. 

Comparison  of  results  of  tidal  observation. 


Place. 


Fiscal  year. 


Smithville. 


Average  high  water 
Average  low  water. 
Average  range 


187e-'77. 

187(^'80. 

1880-'81. 

1881-'82. 

1882-'88. 

188a-'84. 

4.88 
0.39 
4.49 

5.01 
0.90 
4.11 

5.10 
0.99 
4.11 

5.04 
0.76 
4.28 

4.97 
0.75 
4.22 

■ 

4.96 
0.68 
4.28 

1884-'8S. 


5.09 
0.81 
428 


Place. 

Island  Wharf. 

Wilmington. 

Fiscal  year. 

1883-'84, 
8  months. 

4.87 
1.13 
3.74 

1884-'85. 

1882-'83. 

1888-'84. 

1884-'83. 

Averacre  hish  water 

5.04 
1.35 
3.69 

5.39 
2.79 
2.60 

5.31 
2.60 
2.71 

5lS2 

Average  low  water 

Averase  ranire 

2.64 
2.68 

*  Omitted. 
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The  tide  gaufj^  are  set  nearly  to  the  same  level,  but  no  instrumental  le^tels  have 
been  taken.  The  level  of  mean  low  water  is  in  all  cases  above  the  zero  of  the  gauges. 
It  has  been  assumed  in  all  our  h^drographic  surveys  that  mean  low  water  corresponds 
to  O.t)0  on  the  gauge  at  Smithville  and  2.30  on  the  gause  at  Wilmington. 

The  series  of  projects,  which  are  now  in  the  way  of  completion,  oegan  with  the 
appropriation  of  lb70.    The  following  are  the  appropriations  made  by  Congress : 

July  11,1870 $100,000 

March  3, 1871 75,000 

June  10, 1872 100,000 

March  3, 1873 100,000 

June  23, 1874 150,000 

March  3, 1875 150,000 

August  14, 1876 132,500 

June  18,1878 1 160,000 

March  3, 1879 100,000 

June  14, 1880 70,000 

March3,1881 "... 140,000 

Aujfust  2, 1882 225,000 

July  5,1864., 200,000 

Total 1,702,500 

The  present  project  embraces  the  completion  of  the  dredged  channels  across  all  the 
shoals  where  dredging  is  required  to  make  the  depth  16  feet  at  mean  low  water  to  270 
feet  in  width  ;  the  repairs  of  the  channels  already  dredged  where  there  has  been  de- 
terioration ;  the  completion  of  the  dam  from  Zeke's  Island  to  the  Bi^  Marsh,  which  i^ 
under  construction  as  a  defense  against  the  swashes,  and  the  operation  of  the  suction 
dredge  Woodbury  on  the  Haldhead  Channel. 

The  following  is  the  estimate  of  the  amounts  required  to  complete  the  present  proj- 
ect, and  also  to  construct  the  jetty  necessary  for  the  preservation  of  the  upper  reach 
of  the  Snow's  Marsh  Channel.  The  dredging  is  estimated  at  the  present  contract 
price.  It  is  estimated  that  998,000  cubic  yards  of  dredging  will  bo  required  to  com- 
plete the  channels  across  the  three  shoals,  200,000  yards  at  Snow's  Marsh  Channel, 
and  15,000  yards  at*the  Midnight  Shoal ;  total,  1,213,000  cubic  yards. 

ESTIMATE. 

1,213,000  cubic  yards  of  dredging,  at  14.5  cents $175,885  00 

1,000  stamps  ^nd  logs  to  be  removed,  at  $40 40, 000  00 

Operations  of  suction  dredge  on  Baldhead  Bar  twelve  months,  at  $1,000 

per  month 12,000  00 

22,000  tons  of  stone  riprap  for  the  dam,  delivered  at  the  work  on  Govern- 
ment scows,  at  $2 44,000  00 

Labor,  including  placing  the  stone  and  facing  the  top  and  slopes,  at  60 

cents  per  ton 13,200  00 

CoM  of  jetty  at  Snow's  Marsh,  as  before  stated 89,912  00 

Total 374,997  00 

Add  10  per  cent,  for  office  work  and  superintendence 37, 997  70 

Add  10  per  cent,  for  contingencies 37, 997  70 

Total 450,992  40 

Amount  available  July  1,  1885 70,141  07 

Total 380,851  33 

Mr.  A.  H.  Van  Bokkelen,  president  of  the  Chamber  of  Commerce  of  Wilmington,  is 

Ereparing  with  much  care  a  statement  of  the  commercial  statistics  of  the  port,  which 
e  will  forward  to  jrou.*    He  deserves  great  credit  for  the  interest  he  has  ttiken  in  the 
work  and  the  public  spirit  he  has  for  many  years  manifested. 

I  will  forward  with  this  a  letter  from  Mr.  C.  H.  Robinson,  the  eollector  of  thei)ort 
of  Wilmington,  in  which  he  states  the  amount  of  revenue  collected  during  the  last 
fiscal  year,  and  gives  other  valuable  statistics. 

The  work  is  in  the  collection  district  of  Wilmington,  N.  C.     The  nearest  light- 
hooaes  are  at  Baldhead  and  Oak  Island,  at  the  month  of  the  river. 
Respectfully  submitted. 

Henry  Bacon, 

AsHstatit  Engineer. 
Capt  W.  H.  BiXBY, 

Corps  of  Engineers,  U.  JS,  A, 


• 


Appended. 
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COMMERCIAL  STATISTICS. 


Wilmington,  Auguti  2, 1885. 
In  response  to  yonr  request  I  inclose  you  the  following  statistics : 


BXPORTS. 


Statement  of  steamehips  and  Bailing  vessels  over  60  ions  register^  engaged  in  ocean  etm- 
meroe  only,  departing  mth  full  cargoes  from  the  port  of  Wilmington,  N,  C.,for  twelu 
months  ending  June  30,  for  nine  years,  1870, 1873, 1878, 1880  to  1885,  inclusive. 


Destination. 


Years. 


Coastwise. 


Num- 
ber. 


1870 

1878 

1878 

1880 

1881 

1882 

1883 

1884...... 

1885. ...A 


Tons. 


Total 


.  Foreiipi. 


Nam-, 
ber.  ; 


532 

182,032 

40 

446 

172, 627 

144 

252 

114,  539 

308 

272 

122,340 

816 

282 

126,642 

302 

334 

149,368 

267 

288 

133,272 

246 

293 

134,355 

228 

268 

119, 117 

1 

230 

■ 

1 

Tods. 


8. 
40. 
85, 
86, 
100. 
88, 
83, 
78, 
89, 


280 
856 


Num- 
ber. 


672 
690 


921  I    560 
968  !    589 


840 
000  I 
848 
129 
552 


601 
534 
521 
498 


Tons. 


190.262 
213,383 
210.460 
219.306 
227.482 
237,638 
216,930 
212,464 
208,669 


Shipments  from  port  of  Wilmington,  N.  C,  by  ocean  carrmge,  of  the  principal  articles  of 
export,  foreign  and  coasttdse,  for  twelve  months  ending  June  30,  for  eight  years  (1870, 
1873,  1880  to  1885,  inclusive). 


Cotton. 

Sawed  lumber. 

Years. 

Foreign. 

Coastwise. 

Total. 

Foreign. 

• 
Coastwise. 

TotaL 

1870  

Bales. 

20 
11,927 
36,586 
70,483 
62,833 
55.579 
47,242 
65,862 

Balee. 
44,919 
52,636 
40.220 
47, 705 
74.253 
72, 615 
49, 315 
33,946 

Bales. 

44,939 

63,562 

76.806 

118, 188 

138,086 

128, 194 

96,537 

98,887 

Feet. 

8,378,861 

4,231,030 

9, 813, 810 

17, 580, 000 

12, 721, 000 

9, 691, 000 

11, 497, 000 

14.  912,  000 

Feet 
11, 515, 123 
2,998,295 
21,152,583 
26,320,000 
84,718,226 
21,945,265 
24, 847. 370 
23, 762, 500 

Feet 

19,888,961 

1873 

7,229,325 

1880 

1881  

30,465,898 
43,400,000 

1882 

47,439.226 

1883 

31.636,265 

1884 

36,345.370 

1885 

38, 674. 500 

Shingles. 

Spirits  tnrpentiue. 

Years. 

Foreign. 

Coastwise. 

Total. 

Foreign. 

Coastwise. 

TotaL 

1870 

Number. 

2, 339, 334 
3, 057, 805 
3.  568, 800 
3, 820. 500 
3, 034. 000 
2, 308, 000 

Number. 

4, 804, 890 
5, 443, 408 
4, 132, 500 
4,561,500 
4, 033,  000 
3. 394. 000 
5, 831. 500 
6, 447. 500 

Number 

7,144,224 
8, 501, 213 
7, 701. 300 
8,382,000 
7,067,000 
5.702,000 
9, 264. 600 
9, 744, 500 

Oaekeand 
eaeee. 
32.889 
83,129 
77,651 
51,894 
58,464 
56,762 
53,022 
48,468 

Caektand 
eaeee. 
68,966 
42, 708 

Oaekeand 
easee. 

101,855 

1873 

125.837 

1880 

29,378  1              107.09 

1881 

30,882  '               82.276 

1882  

29,374                  87.838 

1883 

35.545  1                92.307 

1884 

1885 

3, 433. 000 
3,297,000 

28,638 
18,896 

;           81.7^ 

67,364 
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Shipments  from  port  of  Wilmington  ^  N.  C,  6y  ocean  carriage,  4^c, — Coutiuaed. 


Cmde  turpentine  and  pitch. 

Rosin. 

Tar. 

Yean. 

Foreign. 

Coast- 
wise. 

ToUL 

Foreign. 

Coast- 
wise. 

Total. 
BarreU. 

Foreign. 

Coast- 
wise. 

Total. 

Barrdt. 

Barrtli. 

Bwrrttt. 

BarrOt. 

BarreiU. 

BUi.  and 

BbU.  ai^ 

Bbla,  and 

. 

ca»e». 

MMM. 

COMt. 

Ig70 

8,448 

17,553 

21,001 

59,563 

483,546 

543.109 

6.107 

54,090 

60,197 

1873 

817 

22.261 

23,077 

248,424 

307, 758 

556.182 

20.709 

47.820 

68,610 

18*) 

265 

12,968 

13.233 

452,226 

37,756 

489,982 

11.428 

45.502 

56.930 

1«61 

162. 

12,577 

12,739 

438.750 

48,480 

487,230 

14,547 

49. 113 

63,660 

1882 

Ill 

8,855 

8.966 

347.504 

87.288 

434. 892 

14,287 

63,722 

68,594 

1883 

882 

10,480 

11,362 

380,099 

.     70, 450 

450,558 

26,905 

57, 176 

84.075 

1884 

1,209 

51,849 

53,058 

332,913 

55,549 

388, 462 

24,600 

69. 128 

93.728 

1885 

M6 

48,583 

40, 578 

290.165 

25,914 

316, 079 

26,072 

63,644 

89,716 

EXPORTS  AND  IMPORTS. 


Talu€  of  earports  and  imports^  both  foreign  and  coastwisef  for  itcelve  moniha  ending  June 

^jfor  eight yeare  (1870,  1873,  1880  to  18a5,  incltmve). 


Year. 


Exports. 


Imports. 


Totals. 


1870... 
1873.. 

1880  .» 

1881  .. 
1882.., 
18«!3.. 
18M.. 
1885.. 


$7, 864, 500 
8. 780, 300 
10. 286, 600 
12, 503, 250 
13.  970, 000 
12,678,913 
10. 530. 562 
10, 492, 680 


$5,500. 
5,000. 
7,000, 
8.500. 
7,0«0. 
6,500. 
7,500, 
7.000, 


000 
000 
000 
000 
000 
000 
000 
000 


$13. 364,  500 
23,  780, 800 
17, 286. 600 
21,  003.  250 
20,  970.  000 
19. 178, 913 
18.  030, 562 
17, 492. 680 


Eeepectfnlly, 


HsMRT  Bacon,  Esq., 

A8»  Biant  Engineer, 


A.  H.  Van  Bokkelen, 
President  Chamber  of  Commerce,  Wilmington,  .AT.  C. 


LKTTRR  OF  COLLECTOR  OF  CUSTOMS  AT  WILMINGTON,   NORTH  CAROLINA. 


Custom -House, 
Wilmington,  N.  C,  July  12,  1885. 

In  response  to  yonr  verbal  request,  I  give  the  record  below  of  the  transactions  of 
this  office  for  the  year  ending  June  30, 1885 : 

Receipts: 

Daties fS2,001  07 

Tonnage 2,337  48 

All  other 3.715  01 

Total 28.053  56 

Exports : 

Domestic 4,425,312  00 

Foreign 21  00 

Total ^ 4,425.333  00 

Imports  and  warehouse  entries 74  00 

Entries,  foreign 156 

Clearances,  foreign 230 
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Entries,  coastwise 116 

EDtries,  cleared 63 

Vessels  documented 61 

Tons 9,158.38 

Resjiectfnlly, 

C.  H.  Robinson, 

Collector, 
Henrt  Bacon,  Esq^ 

Assistant  Engineer, 


M   Q. 

IMPROVEMENT  OF  GREAT  PEE  DEE  RIVER,  SOUTH  CAROLINA. 

The  amouut  appropriated  by  act  July  5,  1884,  together  with  the  funds 
then  available,  was  too  small  for  economical  work,  but  improvement 
was  so  much  needed  that  small  immediate  actual  results  were  regarded 
9;8  more  valuable  than  larger  but  delayed  possible  ones. 

Owing  to  its  experimental  nature,  its  variable  features,  and  the  diffi- 
culty of  properly  specifying  it  beforehand  and  inspecting  it  afterwards, 
the  work  was  allowably  done  by  hired  labor  and  the  purchase  of  mate- 
rials in  open  market. 

The  special  work  of  the  year  was  as  follows : 

Between  October  7, 1884,  and  May  30, 1885,  this  river  was  moderately 
well  cleared  of  its  sunken  and  overhanging  obstructions  over  the  41 
miles  heretofore  most  dangerous,  from  Point  Harrelson,  14  miles  above 
its  mouth,  to  Little  Bluff,  129  miles  above  its  mouth,  and  it  was  also 
roughly  cleared  of  similar  obstructions  from  Little  Bluff,  94  miles  far- 
ther, to  Cheraw,  the  head  of  river  navigation,  223  miles  from  its  mouth. 
In  this  way,  fi*om  these  209  miles  of  river,  452  large  logs  from  1  to  5 
feet  in  diameter  and  20  to  90  feet  in  length,  152  stumps,  35  cords  of 
snags,  and  1  barrel  of  rosin  were  removed  from  the  bed  of  the  channel, 
and  972  trees  and  840  linear  feet  of  brush  were  cleared  from  the  banks 
of  the  river  where  they  overhung  and  impeded  navigation. 

Water-gauges  were  established  at  convenient  intervals  of  from  2  to 
,5  miles,  and  their  low- water  readings  were  noted. 

During  the  past  year  this  work  has  been  carried  on  with  great  vigor 
and  thoroughness  by  Assistant  Engineer  Keid  Whitford,  whose  full  re- 
port is  appended. 

The  navigation  of  this  river  is  obstructed  at  points,  as  shown  by  the 
following  extract  from  special  report,  dated  January  17, 1885 : 

Aboat  125  miles  above  Georgetown  this  river  is  crossed  by  the  Wilmington,  Colum- 
bia and  Angusta  Railroad,  on  a  bridge  provided  with  a  draw<span  of  suitable  width. 
Projecting  iron  work  on  the  piers,  swift  cross-currents  in  the  river,  and  an  improperly 
arranged  piling  fender  combine  to  subject  passing  vessels  to  iDJury. 

Several  miles  above  the  railroad  bridge  the  river  is  also  crossed  by  the  toll-bridge 
of  the  Society  Hill  Bridge  Company  on  a  through  bridge  provided  with  a  draw-span 
of  proper  width.  Swift  and  strong  cross-currents,  and  the  absence  of  suitable  fend- 
ers, combine  to  subject  passing  vessels  to  injury  by  the  bndge  piers. 

I  recommend  that  the  owners  of  both  these  bridges  be  required  to  .provide  strong 
and  suitable  fenders  at  both  ends  of  these  draw -openings,  these  fenders  extending 
100  feet  above  and  below  the  bridge,  and  rising  above  ordinary  high  water  to  within 
about  a  foot  of  tlie  .draw-span's  lower  chord. 

Eecommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  approved  and  adopted 
project,  so  as  to  secure  a  thoroughly  cleared  9-foot  navigation  41  miles 
upward  to  Smith's  Mills,  and  thence  a  3.5-foot  navigation  182  miles  far- 
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ther  to  Cheraw,  at  all  stages  of  water,  at  a  total  expense  of  $90,000  in 
addition  to  the  funds  ($909.59)  now  on  hand,  this  amount  to  be  appro- 
priated in  two  yearly  installments  of  $60,000  and  $30,000,  respectively. 
Further  improvement,  so  as  to  extend  the  navigation  above  Gheraw,  or 
ao  as  to  increase  the  depth  below  Gheraw,  is  not  recommended. 

This  river  is  in  the  collection  district  of  Qeorgetown,  8.  C. 

Money  statement 

July  I,  1884,  amount  available....' $154  53 

Amonnt  appropriated  by  act  approved  Jaly  5,  1884 8, 000  00 

I  - 

8,154  53 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 
outstanding  liabiUties  July  1,  1884 |7,212  19 

Juiv  1, 1885,  outstanding  liabilities ^^  75 

7^  -244  94 

July  1, 1885,  amount  available ^ , 909  59 

{Amount  (estimated)  required  for  completion  of  existing  project 90, 909  59 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  :{0, 1887    60, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


rkport  of  mr.  rrid  wuitforo.  assistant  bnqinerr. 

United  States  Engineer  Office. 
Georgetown^  S,  C.^June  5, 1885. 

Captain  :  I  have  the  honor  to  make  the  report  that  follows  upon  Great  Pee  Dee  Ki  ver 
improvement  during  fiscal  year  to  date. 

By  agreement  Mr.  H.  S.  Cordes  furnished  a  self-propelling  steam  bolster,  and  with  it 
worlc  was  begun  on  7th  October  last,  at  the  village  of  Port  Uarrelson,  about  40  miles 
above  Georgetown,  and  continued  upwards  to  a  point  about  160  miles  above  George- 
town, at  which  place,  **  Tiger  Head,'*  this  bolster  ceased  operations  on  October  30, 
and  proceeded  thence  direct  to  the  Wateree  River,  where  she  was  afterwards  em- 
ploy^ in  removing  obstructions. 

Early  in  November  a  hand  hoister,  belonging  to  the  United  States,  was  converted 
into  a  very  serviceable  steam  hoister.  Having  been  towed  to  Dick  Nalum's  Landing, 
about  128  miles  above  Georgetown,  work  was  then,  November  15,  begun  by  this 
machine  and  continued  downward,  working  over  roughly  the  entire  length  of  the  river 
below,  and  was  finally  laid  up  for  the  season  on  April  30.  By  agreement  Messrs.  Skin- 
ner &,  Ferris  furnished  for  this  work  a  first-class,  thoroughly  equipped,  self-propelling 
steam  hoister  and  pUe-driver  combined,  including  a  high-pressure  force-pump  of  con- 
siderable power.  This  machine  began  work  at  Gheraw,  head  of  navigation,  and, 
having  worked  over  the  entire  len^tn  of  the  river  to  Georgetown,  was  finally  laid  up 
for  the  season  May  30,  the  appropriation  having  been  exhausted. 

When  it  is  remembered  that  tiie  distance  to  be  worked  over  on  this  river  is  about 
:I00  miles,  the  amount  of  money  allowed  for  it,  about  $8,000,  and  the  vast  quantities  of 
logs  and  snags  obstructing  the  channel,  after  the  accumulation  of  ages,  it  could  not 
be  reasonably  expected  that  any  space  of  the  river  could  be  thoroughly  cleared  of 
loss  except  to  the  exclusion  of  work  on  the  other  portions  of  it. 

In  order  that  the  expenditure  of  the  money  might  be  distributed  over  the  entire  dis- 
tance, so  that  as  mnch  immediate  good  as  possible  might  be  done,  the  selection  of  the 
initial  points  of  work  of  the  holsters  was  made  with  the  view  that  the  entire  river, 
from  its  mouth  to  Gheraw,  might  be  at  least  roughly  worked  over  once  before  the  final 
suspension  of  operations  for  the  seaSon. 

For  the  above  reason  the  bolsters  were  confined  to  the  removal  of  such  obHtrnctious 
only  as  most  particularly  interfered  with  present  navigation  of  the  stream,  and  the 
cutting  of  such  overhanging  trees  as  would  most  likely  immediately  fall  and  block 
np  the  channel,  or  which  by  leaning  far  over  damage  the  upper  works  of  passing 
steamers.  Consequently  there  remains  a  great  quantitv  of  like  character  of  work  to 
be  done  in  the  future  over  the  same  track  before  the  channel  is  approximately 
thoronghly  cleared. 

Daring  the  season  Just  ended,  this  amount  of  work  was  accomplished :  Removed 
from  the  river  452  large  logs,  152  large  stumps,  35  cords  snags,  one  barrel  rosin.    From 
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the  banks:  972  overhanging  trees,  840  linear  feet  of  banks  trimmed  of  small  growth. 

When  removal  of  lo^s  was  stopped  by  hiffh  water,  the  force  was  put  at  entting 
overhanging  trees.  The  work  was  thus  enabled  to  go  on  continnonsly  with  very  lit- 
tle, if  any,  suspension.  Since  the  commencement  of  the  improvement,  work  has  been 
carried  on  at  intervals  for  past  three  or  four  years. 

As  well  as  could  be  learned,  the  following  statement  shows  about  what  stretches 
were  worked  over : 


No. 


11 
19 
52 
53 
55 
57 
00 
85 
81 


Name  of  place. 


Georgetown 

Month  of  ri  ver 

Port  Harreleon 

Smith'iMiU 

Little  Bluff 

Pochet 

RedBlnff 

Whipple 

Hodges 

Hennagena 

Cheraw «. 


JfilM. 
0 

28 

40 

87 

155 

182 

167 

174 

182 

212.5 

250 


\ 


Stoetchei 
worked  orer, 
Ootober.  1884. 
to  June,  18i9. 


1883r 
18811 
18821 

18831 


NOTR.— The  diatances  given  are  uncertain,  being  taken  ftt>m  the  estimated  speed  of  boata.  They 
are  subject  to  change  as  the  river  may  be  measured  in  continuing  the  improvement. 

As  is  the  case  with  other  streams  of  same  character,  a  yearly  expenditure  of  a 
small  amount  will  be  needed  to  keep  the  channels  free  from  logs  after  the  present 
project  is  completed. 

The  banks,  which  are  covered  with  a  growth  of  heavy  timber,  are  in  very  many 

Itlaceb  eroding  and  caving  under  the  action  of  the  currents  at  high  water,  tlu'owing 
arge  trees  yearly  into  the  river.  It  is  thought  the  cutting  away  of  the  growth  at 
such  places,  and  protecting  the  banks  from  future  wash  by  proper  dikes,  is  a  matter 
which  should  be  considered  in  the  future  improvement  of  this  river.  Many  danger* 
ous  snags  would  thus  be  kept  yearly  from  falling  in.  I  would  recommend  a  continu- 
ation of  the  same  description  of  work  as  heretofore  till  completion  of  present  project. 
The  depth  desired  is  about  9  feet  at  dead-low  water,  to  Smith's  Mills,  approximately 
67  miles  from  Georgetown,  and  3.5  feet  at  same  stage  of  water  from  former  place  to 
Cheraw,  approximatoly  18.3  miles  from  Smith's  Mills.  Looking  to  this  end,  an  account 
was  taken  of  the  logs  and  snags  left  to  be  removed :  also  the  approximate  number  of 
miles  of  caving  banks  to  be  trimmed.  Necessarily  toe  account  is  not  positively  exact, 
because  of  the  difficulty  of  arriving  at  the  number  of  logs  to  be  taken  out  when  they 
are  found  in  layers,  as  is  frequently  the  case.  There  may  prove  to  be  more  to  be  re- 
moved, hardly  a  less  number,  than  will  be  given.  Where  the  lengths  of  the  stretches 
of  the  banks  to  be  cleared  are  determined  by  eye  measurement,  as  is  the  case  in  this 
instance,  the  total  summing  up  of  the  distances  is  too  uncertain  ;  there  may  be  some- 
what more  or  less — hardly  less.  No  estimate  will  be  made  for  diking  thought  to  be 
needed  as  a  protection  against  future  erosion  of  banks,  because  a  survey  will  proba- 
bly have  to  be  made  to  determine  their  height  and  the  style  best  adapted  for  the  pur- 
pose before  reliable  figures  on  the  subject  could  be  submitted.  There  are  some  sand- 
bars between  Georgetown  and  Smith's  Mills  iipon  which  there  is  not  9  feet  at  dead 
low  water,  and  some  between  that  place  and  Cheraw  with  less  than  3.5  feet  at  same 
stage  of  water.  A  survey  will  be  necessary  to  fix  their  exact  location  and  extent, 
and  from  which  to  collect  facts  relating  to  them  upon  which  could  be  based  esti- 
mates for  their  improvement. 

The  following  estimate  is  respectfully  submitted  of  the  probable  cost  of  completing 
the  existing  project  of  clearing  the  entire  river  of  obstructions  for  channel- way  about 
80  feet  in  width,  and  cutting  Irom  the  eroding  banks  timber  which  may  soon  fall : 

6.000  logs  and  stamps,  at  $8  each $48,000 

50  miles  of  caving  banks  from  which  to  remove  the  growth,  about  250  large 

trees,  at  $1,  and  1,000  small  trees  at  10  cents,  at  $3.50  per  mile 17, 500 

12  sunken  wrecks,  at  |200  each 2,400 

Total 67,900 

General  and  local  superintendence,  per  year,  10  per  cent 6, 790 

Contingencies,  10  per  cent 6,790 

Total 81,4a) 
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In  addition  I  shoald  say  about  from  $5,000  to  $6,000  will  be  needed  annually  to  pay 
a  hoisting  machine  to  keep  the  stream  clear  of  snags  after  the  above  work  is  com- 
pleted. 

The  Pee  Dee  is  well  worthy  of  this  expenditure  to  furnish  better  navigation  and  open 
it  np  to  a  very  large  trade,  which  would  become  established  could  the  improvement 
be  effected,  allowing  the  boats  to  run  with  regularity  and  dispatch,  which  they  are 
now  unable  to  do. 

This  important  stream  traverses  the  entire  length  of  South  Carolina  from  north  to 
south.  It  drains  an  immense  area  of  country  in  the  richest  area  of  the  State.  Com- 
paratively there  has  been  very  littla  money  expended  on  its  improvement. 

The  very  fact  that  immense  quantities  of  freights  would  seek  an  outlet  by  this  high- 
WAV  induces  me  to  recommend  strongly  its  further  and  thoroughly  improvement,  espe- 
cially since  the  greater  portion  of  the  desired  improvement  consists  simplv  in  removing 
logs  and  overhanging  trees.  It  is  believed  that  their  thorough  removal  would  alone 
materially  increase  the  commerce  at  once.  The  Black,  Little  Pee  Dee,  and  Lynches 
rivers,  besides  Black  Creek,  are  prominent  tributaries  to  the  Great  Pee  Dee.  Consider- 
able traffic  is  carried  on  in  pole- boats  and  rafts  over  these  at  high  water,  and,  in  ad- 
dition, two  steamers  are  run  regularly  on  Black  Kiver.  They  are,  I  am  informed, 
likewise  badly  choked  with  fallen  timber,  which  greatly  interferes  with  their  free  use. 

The  following  commercial  statistics  for  the  year  now  ending  have  been  gathered  from 
the  moot  reliable  sources : 


Articles. 


OUTWABD  FBKIOHTS. 

Ci>tton bales. 

SpLrfto  tnrpentlBe barrels. 

KotAn do... 

Crude  tarpentiiie do . . . 

Bough  rice bnshels. 

Wine tmrrels. 

Cottonseed sacks. 

Xnmber feet. 

BKiwjfU^ number. 

Ton  ttmb«r sticks. 


Total 


niWARD  rBSIOHTS. 

General  merchandise,  such  as  hay,  salt,  lime,  &o. 


.tons.. 


Quantity. 


6,857 

5,108 

27,207 

2,000 

100,000 

68 

1.235 

3,000,000 

3,000,000 

0,000 


10,338 


Valae. 


$442,850 

70,620 

54,414 

4,000 

125.000 

3.40O 

046 

50,000 

15,000 

24,000 


796,229 


620,000 


The  commerce  has  been  carried  on  by  about  thirty  sail  of  sea-going  vessels,  haviug 
a  carrying  capacity  each  of  about  500  tons,  from  Smith's  Mill  down,  and  a  line  of 
three  steamers,  having  a  carrying  capacity  each  of  about  1,000  bales  cotton,  from 
Cheraw  down.  Besides  these,  there  are  a  great  number  of  pole-boats  and  rafts,  con- 
ducting a  traffic  which  amounts  to  considerable  in  the  course  of  a  year.  No  account 
could  be  gotten  as  to  their  number  or  quantities  of  freights  transported  by  them. 
Neither  could  there  be  any  statement  obtained  of  amounts  of  freights  transported  over 
the  Great  Pee  Dee  which  go  to  and  come  frt)m  its  tributaries.  This  is  no  small  item, 
though,  in  connection  with  its  commerce.  The  commerce  stated  in  figures  above  is 
far  below  the  yearly  average  for  this  river.  The  falling  off  in  lumber  freights  has 
been  due  to  the  little  demand  and  corresponding  low  prices,  which  caused  mills  to 
suspend  work  for  a  portion  of  the  year.  The  decrease  iu  other  freights  was  owing  to 
the  unusually  low  stage  of  the  water,  which  continued  late  into  the  winter,  past  the 
busiest  time  in  the  cotton  season.  This  prevented  steamers  from  running  only  as  high 
up  as  the  crossing  of  the  railroad  bridge,  which  is  about  100  miles  below  uheraw. 

There  is  gener^ly  a  great  deal  more  commerce  on  the  river  between  Cheraw  and 
this  bridee  than  between  the  bridge  and  Georgetown.  I  do  not  doubt  but  that  if  the 
boate  could  have  run  uninterruptedly,  with  a  draught  of  about  3.5  feet,  to  Cheraw 
during  the  year  past  they  would  have  brought  down  at  least  from  35,000  to  40,000 
bales  of  cotton,  and  would  have  carried  up  at  least  91^000,000  worth  of  general  mer- 
chandise. 

In  a  great  measure  the  logs  filling  the  channels,  upon  which,  in  innnmerable  in- 
stances, there  is  not  a  depth  of  3.5  or  even  3  feet  over  them  at  dead  low  water,  caused 
this  trouble  and  loss  to  the  boats.  Hence  the  necessity  for  their  thorough  and  soon 
removal. 

The  first  bridge  over  this  river  is  owned  by  the  Wilmington,  Columbia  and  Augusta 
Railroad.     It  is  a  Howe  truss  through  bridge,  with  stone  abutments  and  piers  of  iron 
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cyliuders.  The  top  of  rail  is  31.85  feet  above  dead  low  water.  It  is  fiimislied  with 
suitable  draw  openinfl;,  bat  dikes  or  approaches  should  be  constructed  to  protect  paas- 
ing  boats.  I  respectnilly  send  you  herewith  a  sheet*  showing  the  profile  of  the  riae 
and  fall  of  the  water  at  the  bridge.  This  is  taken  from  observations  which  we  have 
had  made  during  past  several  months. 

The  next  bridge  is  a  toll  through  bridge  for  vehicles  over  the  river  at  Society  Hill, 
with  wooden  piers  and  abutment-s.  It  is  provided  with  a  prox>er  draw  opening,  but 
approaches  or  dikes  should  be  constructed  also  at  this  draw  to  protect  passing  boats. 
The  top  of  floor  of  bridge  is  47.5  feet  above  dead  low  water. 

The  next  bridge  is  at  Cheraw,  above  the  limit  to  navigation.  The  bottom  of  the 
bridge  is  37.6  feet  above  dead  low  water.  During  the  dead  low  water  period  of  last 
fall  sixty  water-gauges  were  fixed  at  convenient  intervals  between  Cheraw  and 
Georgetown,  thus  permanently  securing  that  level  of  water. 

A  communication  from  Mr.  H.  S.  Cordes,  general  manager  of  South  Carolina  Steam- 
boat Company,  is  forwarded  with  this.  It  explains  itself.  Work  has  been  done  by 
hired  labor  and  machinery,  and  material  purchased  in  open  market. 

In  connection  with  this  work,  I  wish  to  add  that  Mr.  Thomas  S.  Daggett,  overseer, 
has  faithfully  and  efficiently  performed  his  duties  thereon. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
AsHsiant  Engineer, 

dipt.  W.  H.  BiXBY, 

Corp8  of  Engineers. 


LETTER  OF  THE  GENERAL  MANAGER  OF  THE  SOUTH  CAROUNA  STEAMBOAT  COMPANY. 

CHARI.ESTON,  S.  C,  June  I,  1885^ 

Dear  Sir:  In  reply  to  your  inquiry  as  to  whether  there  was  an  average  amount  of 
freight  transported  over  the  Great  Pee  Dee  River  during  the  past  year  by  our  boats,  I 
have  to  say  that  there  was  not,  the  amount  being  far  below  the  average,  and  this 
was  due  to  the  extremely  low  water,  continuing  till  late  in  December,  whicn  prevented 
our  boats  from  rnnning  up  further  than  the  Wilmington,  Columbia  and  Augusta  Rail- 
road bridge.  Unfortunately  the  low  water  covered  the  busiest  period  of  the  cotton 
season,  when  there  are  naturally  more  freights  to  be  transported  each  way.  As  you 
will  know,  we  have  three  first-class  side-wheel  boats,  built  expressly  for  this  river. 
They  will  carry  about  1,000  bales  of  cotton  each.  We  are  thus  prepared  to  handle 
quickly  and  cheaply  large  quantities  of  freights  whenever  our  boats  can  run.  Know- 
ing the  resources  of  the  Pee  Dee  country  thoroughly,  having  been  connected  with  trans- 
portation lines  over  that  river  for  the  past  eignteen  years,  I  think  I  would  be  safe  in 
saying  that  could  our  boats  have  found  a  depth  of  not  less  than  3.5  feet  water  during 
the  busy  season  just  past,  from  Georgetown  to  Cheraw,  we  would  have  brought  down 
at  least  from  35.000  to  40,000  bales  of  cotton,  and  would  have  carried  up  firoih  30,000 
to  40,000  tons  or  general  merchandise. 

The  work  of  removing  obstructions,  recently  done  by  the  United  States  Government, 
has  been  of  great  benefit  to  our  boats,  but  there  is  very  much  left  to  be  done  of  the 
same  character  of  work,  which,  if  thoroughly  done,  will  be  of  incalculable  convenience 
and  safety  to  our  boats,  in  allowing  us  to  run  longer  and  further  up  at  low  water.  It 
is  very  much  regretted  by  our  company  that  this  work  cannot  go  steadily  on,  so  that 
the  river  might  oe  so  imi)roved  that  our  boats  could  run  at  night.  There  are  some 
sand-shoals  with  less  than  the  depth  we  want  between  railroad  bridge  and  Cheraw, 
but  doubtless  some  of  these  would  disappear  soon  as  logs  were  removed,  which  seem 
to  bank  up  the  sand. 

I  hope  to  see  the  work  on  the  Pee  Dee  River  carried  to  an  early  completion, 
very  respectfully,  yours, 

H.   S.   CORDES, 

General  Manager  South  Carolina  Steamboat  Companif, 

Mr.  Reid  Whitford, 

Assistant  Engineer, 


*  Omitted. 
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M  10. 
IMPROVEMENT  OF  WACCAMAW  RIVER,  SOUTH  CAROLINA. 

The  amount  appropriated  by  act  Julj^  5,  1884,  together  with  the 
fands  then  available,  was  too  small  for  economical  work,  but  improve- 
ment was  so  much  needed  that  small  immediate  actual  results  were  re- 
garded as  more  valuable  than  larger  but  delayed  possible  ones. 

Owing  to  its  experimental  nature,  its  variable  features,  and  the  diffi- 
culty of  proi>erly  specifying  it  beforehand  and  inspecting  it  afterward, 
the  work  was  allowably  done  by  hired  labor  and  the  purchase  of  ma- 
terials in  opeu  market. 

The  special  work  of  the  year  was  as  follows : 

Between  September  22,  1884,  and  April  7,  1885,  the  river,  from  its 
mouth  66  miles  up  to  Conwayborough,  was  thoroughly  cleared  of  all 
its  sunken  and  overhanging  obstructions.  In  this  way  797  sunken  logs, 
100  stumps,  35  large  trees,  with  their  roots,  17  cords  of  small  snags,  9 
barrels  rosin,  3  sticks  of  timber,  1  large  iiat-boat,  and  1  small  schooner 
were  dug  out  and  removed  from  the  bed  of  the  channel;  and  591  large 
trees,  with  their  roots,  1,061  small  trees,  the  branches  of  112  other  trees, 
99  protruding  stumps,  and  about  14,550  linear  feet  of  brush  were  cleared 
from  the  banks  of  the  river  where  they  overhung  and  impeded  naviga- 
tion. Besides  this,  15  cords  of  felled  trees  and  brush  and  131  cubic 
yards  of  roots  and  earth  were  removed  from  a  cutoff  at  Little  Needle's 
Eye,  and  repairs  were  commenced  at  Oat  Bed  Shoal. 

During  the  same  interval  of  time  careful  surveys  were  made  to  de- 
termine the  condition  of  all  shoals  where  jetties  had  formerly  been  cou- 
Btmcted  or  started,  and  also  of  all  shoals  and  sharp  bends  where 
improvement  appeared  specially  desirable.  At  all  places  where  jet- 
ties had  been  completed  they  appear  to  have  done  some  good,  as  the 
boats  experience  less  trouble  to-day  in  passing  these  localities;  but  for 
the  want  of  adequate  funds,  and  other  reasons,  half  of  these  jetties 
'were  left  unfinished,  and  the  other  half  were  only  imperfectly  and  hur- 
riedly finished.  The  present  maps  are  sufficient  for  the  construction  of 
careful  projects  everywhere,  and  the  required  depth  is  now  easily  ob- 
tainable if  the  necessary  funds  be  appropriated  therefor. 

Water-gauges  were  established  at  convenient  intervals  of  from  1  to  2 
miles,  and  t&eir  low- water  readings  were  noted. 

During  the  past  year  this  work  has  been  carried  on  with  great  vigor 
and  thoroughness  under  the  immediate  supervision  of  Assistant  Engi- 
neer B.  Whitford,  whose  full  report  is  appended. 

Becommendations  for  future  work  are  as  follows:  That  this  improve- 
ment be  completed  in  accordance  with  the  present  approved  and  adopt- 
ed project  so  far  as  at  present  to  secure  a  channel  12  feet  deep  at  mean 
low  water,  with  80  feet  bottom  width,  through  the  mouth  of  the  river 
41  miles  up  to  BncksviUe,  and  thence  a  channel  10  feet  deep  at  mean 
low  water,  with  80  feet  bottom  width,  25  miles  farther  to  Gonway- 
borongh ;  thence  a  thoroughly  cleared  3foot  navigation  24  miles  fur- 
ther to  Beeves  Ferry  throughout  the  entire  year ;  and  thence  a  thor- 
oughly cleared  natural  channel  54  miles  further  to  Lake  Waccamaw,  at 
a  total  expense  of  $103,000,  in  addition  to  the  funds  ($36.19)  now  available, 
to  be  apprt>priated  in  two  yearly  installments  of  $63,000  and  $40,000, 
respectively.  Further  improvement  in  accord  with  the  origiuHl  project, 
80  as  to  secure  a  12-foot  navigation  at  all  stages  of  water  from  i^ucks- 
viUe  25  miles  to  Conwayborough,  is  not  recommended  at  present. 

This  rfyrr  is  in  the  collection  dintrict  of  Georgetown,  S.  C. 
70  E 
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Money  fitatement, 

July  1,  18^4,  amount  available '. $330© 

Amount  appropriated  by  act  approved  July  5,  1884 6, 000  00 

6,330  82 
July  1,  1885,  amount  expended  duringfiscalyeur,  exclusive  of  on  t«tauding 
liabilities  July  1, 1884 6.294  63 

July  1, 1885,  amount  available 36  19 

(Amount  (estimated)  required  for  completion  of  existing  project 103,036  19 
Amount  tbat  can  be  profitably  expeudedin  fiscal  year  ending  June  30, 1887    63, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OP  MR.   REID  WHITPORD,   ASSISTANT  ENOIXEER. 

Georgetown,  S.  C,  Afay23, 1885. 

Captain:  I  have  the  honor  to  submit  the  following  report  upon  Waccamaw  River 
improvement  for  fiscal  year  to  date.  So  much  has  been  written  in  former  reports  con« 
cerniug  the  geographical  position  of  this  river  that  it  is  thought  unnecessary  to  re- 
peat the  same  here. 

As  you  will  know,  the  Waccamaw  is  a  deep,  dark,  sluggish  stream,  and  is  bordered 
by  fertile  farming  lands,  and  a  variety  of  valuable  timber  covering  immense  an*4i8. 
So  far  as  ascertained  there  are  no  obstructions  interfering  with  present  uavigation 
from  Georgetown  to  the  mouth  of  Bull  Creek,  or  probably  more  properly  the  mouth 
of  the  Great  Pee  Dee  River. 

There  is  a  sufficient  depth  of  water  aud  width  of  chanuel  over  this  entire  distance 
to  accommodate  the  largest  vessel  which  can  cross  the  bar  at  the  eutranco  toWiuyair 
Bay,  and  therefore  the  improvement  has  been  confined  to  the  interval  between  the 
mouth  of  said  creek,  approximately  26  miles  from  Geoi'getown,  and  the  town  of  Con- 
way, approximately  63  miles  from  Georgetown. 

Early  in  September,  by  agreement,  Mr.  Tliomas  W.  Daggett  furnished  a  combined 
steam  bolster  and  pile  driver,  properly  manned  and  thoroughly  equipped,  a  part  of 
the  equipment  being  a  steam  saw  and  a  high-pressure  strong  force-pump,  with  nec- 
essary rubber  hose,  nozzles,  leading  pipe,  &c. 

Operations  began  at  Conway  regularly  September  22,  1884,  and  were  continued 
with  very  little  interruption,  under  the  existing  project,  between  points  mentioned 
above,  and  finally  ended  for  the  year  on  April  7,  the  small  appropriations  having  been 
exhausted.     Covering  this  period  the  following  work  was  done : 

Removed  from  the  channel — 

Logs,  large  and  small,  mostly  large ., ^......  797 

Barrels  rosin 9 

Sticks  ton  timber 3 

Lighter  flat,  12  by  45  feet,  4  feet  deep. 1 

Large  trees  with  roots  and  clinging  earth 35 

Stumps  of  trees,  large  and  small 100 

Cords  of  smaller  obstructions,  snags,  Sec 17 

And  a  large  portion  of  a  small  sunken  schooner. 

From  the  river  banks — 

Overhauging  trees,  mostly  large,  removed  with  roots 591 

Overhanging  trees  removed  by  cutting 1, 061 

Overhanging  trees  trimmed 112 

Protruding  stumps  removed  with  roots 99 

(Approximately)  ruuning  feet  of  banks  cleared  of  brush,  &o 14,5^0 

Cords  of  felled  timber  and  brush  burned 15 

Cubic  yards  surface  earth  and  roots  removed  from  "Little  Needle  Eye" 

Cut-oif 131 

The  repairs  of  Oat  Bed  Shoal  jetty  were  partially  completed.  This  consisted  in 
driving  in  permanent  position  27  piles,  from  12  to  14  inches  square,  to  a  depth  of  13  to 
14.5  feet  in  bottom,  framing  iu  their  tops,  and  fastening  under  low-water  line  the 
necessary  cap  and  mud-sills,  collecting  and  storing  the  remainder  of  the  material  for 
its  entire  completion. 

£very  efibrt  was  made  to  clear  the  channel  thoroughly  of  obstructions,  and  with 
this  in  view  the  t-otal  distance  was  worked  over  a  number  of  times  aud  a  diligent 
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aeftTch  for  logs  made  on  the  bottom  with  drag-hooka.  Though  a  reoent  trip  of  in- 
spection over  the  river  enables  it  to  be  Haid  that  there  is  not  msnag  or  log  to  be  seen 
in  the  channel,  and  apparently  the  banks  are  free  from  overhanging  trees  with  an 
occasional  stretch  of  the  shore  trimmed  of  brush,  still  this  character  of  work  cannot 
be  said  to  be  permanently  finished,  be.-nnse  there  are  namerons  logs  underlying  the 
sand  de]>oRits,  which  become  exposed  and  obstruct  the  channel  as  the  sand  shifts.  At 
some  points  the  constant  washing  and  nmlerminiug  of  the  low  banks  will  cause  other 
trees  t«>  lean  forward.  Past  reports  havM  stated  that  at  certain  *^  points  the  river 
had  been  thoroughly  ch^ared  of  logs,''  and  no  doubt  was,  so  far  as  those  above  the 
bottom  were  concerned,  but  at  the  same  places  other  logs  were  found  and  removed  in 
this  year,  the  sand  having  washed  away  and  exposed  them.  Further  on  in  this  re- 
port an  amount  will  be  lecommended  to  be  expended  in  this  description  of  work  dur- 
ing the  coming  year.  No  fixed  number  of  logs  and  trees  will  or  can  be  mentioned  as 
likely  requiring  removal,  but  simply  an  amount  stated  which  will  be  thought  suffl- 
eimt  to  dispose  of  all  for  that  time.  It  may  not  be  amiss  to  here  remark  that  the 
force-pnmp  was  used  with  decided  success  and  dispatch  as  an  aid  to  the  hoister  in 
removing  trees  with  roots  and  logs  where  one  end  was  deeply  embedded  in  the  bot- 
tom. Strong  jets  of  water  were  forced  through  nozzles  at  about  the  place  wished  to 
be  operated  upon,  and  very  soon  the  o.sirth  would  be  "loosened  up"  so  as  to  permit 
the  bolster  to  remove  with  ease  what  before  could  not  be  dislodged.  This  method  to 
a  reaMinable  extent  was  an  economical  substitute  for  blasting  >^ith  explosives. 

Little  Needles  Eye  Cut;-ofr(see  Sheet  D),*  h'Tctofore  nlltided  to,  is  an  abrupt  bend 
about  1.75  miles  below  Conway,  forming  a  narrow  neck  of  land. 

A  line  drawn  across  the  least  width  of  this  neck  fell  al  a  point  where  there  existed 
a  ditch  abouf  8  feet  wide  and  4  feet  det^p,  which  had  at  some  tiin«  in  the  past  been 
excavated,  and  corresponded  well  with  the  general  direction  of  the  river,  both  above 
and  below.  Though  the  distance  to  be  saved  around  the  Needle  Eye  by  the  cut-off 
is  not  mnch,  still  tlie  bend  is  exceedingly  diflicnlt  to  made  by  boats  running  on  the 
river,  and  it  was  filled  with  logs  (most  of  the  logs  since  removed).  For  this  reason 
the  cnt-ofl^"  was  attempted  by  widening  to  50  feet  in  the  clear  and  deepening  the  ditch. 
The  proposed  width  of  the  new  cut  was  cleared  of  timber,  brush,  and  roots.  The 
snrface  earth,  to  a  depth  of  0.5  foot  below  low  water,  was  carried  away,  and  the  work 
was  left  thus  nnfinished  to  allow  the  winter  floods  to  do  what  scouring  it  might  to 
aid  in  producing  the  desired  depth.  An  examination  since  shows  the  cut  to  be  pretty 
well  filled  with  formidable  cypress  stumps  and  large  roots.  Which  prevented  any  sat- 
tflfaGtory  deepening  by  the  natural  flow  «)f  the  current. 

Boats  of  light  draught  can  use  the  cut  as  it  is  during  the  flush-water  period  of  the 
river. 

Doring  the  year  careful  surveys  in  detail  have  been  made  of  all  shoals  and  of  locali- 
ties of  probable  cut-ofis  on  the  river.  The  maps*  of  the  shoals  are  numbered  in  regu- 
lar order  as  they  occur,  the  Oat  Bed  Shoal  being  number  1.  The  cut-offs  are  desig- 
nated by  letters  of  the  alphabet,  the  first  being  Big  Needle  Eye  A.  Numbers  1,  2, 3, 
4,  A  have  been  received  by  you,  also  Peach  Tree  Point.  Numbers  5, 6, 7,  W,  B,  C,  D,  E, 
and  another  sketch  of  Peach  Tree  Point,  are  respectfully  forwarded  with  this  report. 
The  sonndings  shown  are  reduced  to  dead  low  water,  which  is  taken  as  the  plane  of 
reference,  and  is  found  in  the  dry  season  at  the  slack  of  the  ebb  tide  when  the  water 
level  is  controlled  by  the  action  of  the  lunar  tides.  The  fall  of  the  river  is  very 
•light,  the  most  careful  leveling  being  necessary  to  find  any  at  all.  The  average  rise 
and  fall  of  the  tide  at  Georgetown  is  3.5  feet  daily.  The  average  at  Conway  while 
the  lunar  tides  last  is  1.7  feet  daily,  and  the  greatest  rise  above  dead  low  water  ob- 
served in  past  season,  when  river  was  "flush"  with  rain  water,  was  6  feet.  This 
was  determined  by  recording  accurate  readings  of  a  gauge  kept  at  that  place. 

In  the  wet  season,  the  action  of  the  lunar  tides  is  overcome  by  tne  rainfall,  and 
then  there  is  a  constant  fluvial  current.  The  force  brought  about  by  the  rainfall  ex- 
tends somewhere  below  the  mouth  of  Bull  Creek ;  but  then  even  for  a  distance  above 
the  creek  there  may  be  a  slight  daily  rise  of  the  flood  tide,  but  still  no  perceptible 
flood  cnrrent.  As  the  river  wastes  its  supply  of  rainfall  water,  the  lunar  tide  at  once 
amerts  itself,  that  portion  of  the  river  below  Bucksville  feeling  its  effect  first,  and 
then  gradually  the  t|de  reaches  to  Conway,  till  at  last  a  daily  flood  cnrrent  is  plainly 
olieerved.  , 

A  tabulated  list  of  shoals  and  cut-offs  is  given  below,  showing  such  information  as 
was  collected  by  the  recent  surveys,  and  containing  estimates  of  the  probable  cost  of 
eompleting  such  improvements  as  are  recommended  for  your  consideration  in  connec- 
tion therewith. 

On  all  the  shoals  jetties  or  wing-dams  have  been  partially  constructed  since  the  im- 
provement first  began. 

At  nnmhers  1,2,:<,  4  they  were  considered  completed,  but  having  been  hastily  built 
of  parallel  rows  of  guide-piles,  with  space  between  packed  with  logs  and  brush 
(mostly  bmsh),  they  have  not  stood  well.     In  all  of  them  are  **  break-throughs." 

*  Omitted. 
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At  numbers  5,  6,  7,  8  no  filling-in  was  done  for  want  of  funds,  but  piles  simply 
driveu  iu  rows.  So  t^^ey  now  siaud.  What  beneficial  effect  has  been  accomplished 
by  these  finished  it  is  impossible  to  say  definitely.  I  am  not  aware  of  the  existence 
of  any  record  of  sonndipgs  taken  prior  to  their  construction,  reduced  to  a  xdane  of  ref- 
erence upon  a  fixed  system,  with  which  comparative  soundings  could  now  be  easily 
made.  It  is  not  doubtful,  however,  but  that  they  have  been  tue  means  of  deepening 
the  water  on  the  shoals  to  a  certain  oxtcut. 

I  am  informed  that  boat«  of  same  draught  have  less  trouble  now  on  account  of  these 
sand-bars  than  they  had  before  any  work  was  done  thereon.  Undoubtedly  sheet-pile 
jetties  (see  Sheet  X  *)  would  be  preferable  to  use  iu  continuing  the  improvement  above 
all  others,  for  the  sake  •f  their  strength,  durability,  4&c. 

The  fact  though  that  they  will  be  of  necessity  placed  iu  deep  water  gives  them  a 
leverage  above  the  bottom,  which  should  have  a  corresponding  de|)tli  below  to  seciue 
their  ]>ermanency.  This  largely  iucreases  the  dimensiou^of  the  material  used  in  tbeir 
construction,  and  consequently  adds  much  to  their  cost,  besides  the  extra  expense  re- 
quired of  putting  them  down. 

There  is  another  and  cheaper  style  of  jetty  (see  Sheet  Y  *  herewith  sent)  which  is 
respectfully  suggested  for  your  consideration.  It  might  be  used  satisfactorily.  This 
is  tg  drive  stroug  guide-piles  in  rows  about  1.5  feet  apart,  and  then  bolt  timber  hewn 
on  two  sides  only  1  foot  thick,  solidly  together  forming  a  wall  from  bottom  to  a 
height  of  3.5  feet  above  low  water,  with  necessary  braces  at  top  of  piles. 

An  objection  to  this  is  its  liability  to  undermine  and  scour  deep  holes,  but  it  might 
be  prevented  by  first  fastening  to  the  bottom  timbers,  before  sunk,  a  brush  apron  ex- 
tending 8  or  10  feet  above  and  belo.w,  which  might  be  made  to  rest  evenly  on  the  bot- 
tom and  hold  thereby ,  an  occasional  rough  pile  being  driven  through  ik  The  rough 
piles  would  also  act  as  fenders  to  save  the  jetty  from  thrusts  of  rafts,  &.C.,  floating 
with  the  current.  It  is  believed  that  there  would  be  more  or  less  settling,  till  limit 
to  scour  is  reached,  and  sooner  or  later  an  extra  piece  of  timber  would  have  to  be  pat 
in  and  bolted  to  the  others,  in  order  that  the  top  might  be  made  to  again  reach  the 
braces.  The  material  required  for  such  structures  would  be  only  first  Slass  for  so 
much  of  them  as  might  be  above  the  low-water  level.  Brush  jetties  are  not  thought 
favorably  of  for  this  stream.  Their  height  above  the  bottom  requiring  large  quanti- 
ties of  packing  material  would  make  them  expensive.  Aside  from  this  the  Wscca- 
xuaw  water  depositing  no  clay  to  **  chink  up  "  the  brush,  it  would  never  become  tight, 
snd  much  water  would  constantly  be  wasted  through. 

There  is  no  reason  known  to  the  writer  why,  if  jetties  were  properly  constructed, 
•oontracting  the  width  of  the  river,  thus  directing  the  current  and  accelerating  its 
velocity  upon  certain  fixed  lines  together  with  some  dredging,  the  end  desired  might 
Dot  be  attained  and  remain  so  permanently.  From  all  the  information  attainable  on 
the  subject,  it  would  appear  that  to  supply  the  present  demands  of  commerce  on  this 
river  a  depth  of  12.5  feet  at  the  low- water  stage  of  the  lunar  tides  would  be  sutiicieDt 
to  Bucksville,  and  12.5  feet  at  the  average  high-water  stage  of  some  tides  from  that 
point  to  Conway.  Bucksville  is  a  place  of  some  importance,  at  which  a  large  trade, 
especially  in  lumber,  timber,  and  shingles,  is  carried  on  annually. 

With  the  above  in  view,  the  following  estimates  are  made  of  the  probable  cost  of 
completing  the  improvement  of  the  river  between  Conway  and  its  mouth : 

•  Omitted. 
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^tafement  thawing  porHona  of  the  fVaccamaw  Rivtr,  South  Carolina^  worked  over  from  he- 
ginniitg  of  improvement  to  time  of  sueptneion  ^f  operations  in  present  year^  June  2, 188."). 


S 

s 

9 


1 

2 
S 
4 
5 
6 
7 
0 
» 
0 
1 
2 
3 
4 
5 
6 
7 


JXmme  of  pUocs. 


Geormtown 

LaorelHUl 

Month  Bull  Creek 

Get  lied  ShoaU 

BlfsVeedleEyeSboal. 
Pench  Tree  LaDdiog. . . 

Bockftville 

If oant  LuidiDK  Shoal. 

Boat  Hoaee  Shoel 

Green  Lendiiif  Shoal. . 
Pot  Bluff  Landing  .  .. 
Jackaon  Bluff  Shoal... 
Indian  Creek  Shoal  . . . 

Cox's  Shoal 

Pitch  Landing 

Loggy  Creek . 

Conway .... 


Distance 

from 

Gheorgetown 


MUm. 


2L00 
28.00 
84.00 
35.00 
87.00 
40.50 
45.25 
40.00 
48.50 
40.00 
53.00 
56.00 
57.00 
50.00 
60.50 
08.00 


Pile  driv. 
Ing  and 
Jettying. 


«4  o 

|i 
"I 

I 

•-4 


^^4 

J* 


RoQghly 

cleared  of 

obstractions. 


o 


I 


11 

I    U'Ti 

g8-« 


)  1888,  trimmed 
S     banks. 


ThoroughW 

dearea  of 

obstructions. 


*  DroTO  twenty-eight  piles  at  Oat  Bed  Shoal  in  1886. 

lu  contiiiniiiK  the  improvement  of  the  Waccamaw  River,  I  would  respectfully  reo- 
nmend  that  the  work  be  extended  at  least  bm  far  up  as  Reeves  Ferry,  approximately 
{4  miles  above  Conway,  with  the  view  of  obtaining  3  feet  depth  at  low  water.  The 
rincipa)  obstrnctions  to  navigation  are  sunken  logs, snags,  and  overhanging  trees, 
hicb  prevent  ranch  commerce  from  being  carried  on  over  this  portion  of  the  stream. 
The  work  to  be  done  first  in  preference  is  clearing  the  river  ot  the  above-mentioned 
betractions  to  navigation  for  light-draught  steamboats.  For  the  removal  of  those 
Uatfuctions,  the  following  estimate  is  respectfully  snbniitted: 

^e  haudred  and  twenty-four  miles  from  Conway  to  Reeves  Ferry,  at  $300 
I>er  mile,  40  logs  and  stumps  at  $5  to  be  removed  from  channel,  60  large 

trves  at  $1,  and  400  small  trees  at  10  cents $37,200  00 

or  1  i-foot  navigation  to  Conway  at  high  water 15, 000  00 

ToUl 52,200  00 

feueral  superintendence,  per  year  )  ^  2>20  00 

x>cal  superintendence,  per  year      J    ' * 

i.dd  10  per  cent,  for  contingencies 5, 220  OO 

Total 62,640  00 

Tba  foregoing  estimate  for  ^ork  below  Conway  is  subject  to  modification,  as  infor- 
lation  may  be  obtained  xelative  to  stretches  of  the  river  not  included  in  recent  sur- 
eys.  The  work  recommended  to  be  done  next  in  preference,  is  securing  the  desired 
epthnupon  the  shoals.  The  velocity  of  the  fluvial  current  is  supposed  to  be  greater 
beu  the  water  is  higher  than  it  was  when  the  foregoing  observations  were  recorded. 
6  arrive  definitely  at  its  exact  speed  would  necessitate  the  making  of  daily  trials 
nring  the  flush- water  season. 

No  eetimate  is  submitted  of  probable  cost  of  completing  cut-offs  at  Through  Creek 
nd  Indian  Creek,  sheets  B  ami  C,*  because  it  is  believed  that  this  work  is  not  of  so 
ital  importance  at  present  as  to  deserve  such  an  expenditure  of  money  as  would  be 
eeded  for  same. 

The  vessels,  for  want  of  sufficient  water,  only  go  as  high  up  as  Buckbville. 

The  steamers  run  t<»  a  point  approximately  40  miles  above  Conway,  which  town  has 
eretofore  been  considered  the  head  of  navigation,  but  since  the  commerce  is  growing 
y  sneh  an  extent,  brought  about  by  the  recent  establishment  of  a  regular  line  of 
feamen*,  it  is  thoaght  for  this  reason  that  the  limit  to  the  navigation  at  present 
iiilht  be  lengthened  to  the  point  reached  by  the  boats.  Large  quantities  of  hewn 
inilier,  shingles,  and,  at  least,  65,000  barrels  of  naval  stores,  and  500  bales  of  cotton  are 
roiight  down  by  river  from  above  Conway,  and  about  3,000  tons  of  general  merchan- 
ise  are  yearly  carried  up<  I  learn  the  improvement  most  needed  above  is  clearing  the 
hannel  of  logs  and  overhanging  trees.  The  Waccamaw  country  is  without  the  con- 
vnieuce  of  railroads,  and  the  people  look  to  the  river  entirely  as  an  outlet  for  their 
rodiicts. 


*  Omitted. 
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COMMERCIAL  STATISTICS. 


The  following  statement  of  freights  transported  over  the  river  is  famished  for  the 
fiscal  year  just  ending,  and  the  figures  are  collected  from  the  most  reliable  soorces: 


EXPORTS. 


Articles. 


Kaval  stores bftirels. 

Cotton bales. 

Wool do... 

Hides do... 

Wax barrels. 

Ground-peas bushels. 

Rioe,  rough  ..: do... 

Bice,  clean barrels. 

Lumber feet. 

Shingles 

Ttftal... 


Quantity. 


112,428 

$420,  «6 

1,880 

79. 2M 

25 

-  1,600 

10 

160 

20 

580 

2.500 

1,875 

20,000 

20.000 

12,000 

180.000 

10. 877. 000 

103,770 

2,822.000 

14, 110 

Yalue. 


822,740 


In  addition  to  the  above  there  are  shipped  from  the  river  in  considerable  qo  an  titles, 
but  of  which  no  reliable  figures  could  be  obtained  as  to  value,  &c.,  fruit,  potatoes, 
wine,  salt  and  fresh  fish,  wild  game,  poultry,  eggs,  &c. 

IMPORTS. 

General  merchandise,  hay,  salt,  lime,  fertilizers,  dry  goods^ groceries,  &.c.,  tons 
estimated,  10,400;  value  estimated,  $7^,000.  Of  the  foregoing  about  400  bab-s  of 
cotton,  6  ba](i8  of  hides,  6  bales  of  wool,  20,000  barrels  of  naval  stores,  1,500,000  feet 
lumber,  6  barrels  wax,  anil  .'),200  tons  general  merchandise  are  shipped  to  and  from 
Conway,  besides  all  the  fruit,  one-half  of  the  potatoes,  three-quarters  of  th^  eggs, 
and  all  the  wine.  The  connnerce  has  been  carried  on  by  two  steamers  running  regu- 
larly, about  70  sail  of  vesnels — the  average  carrying-tonnage  of  each,  approximately, 
is  500 — and  numerous  pole-flats.  Up  to  the  year  1875  all  the  exports,  except  lumber, 
shingles,  and  some  of  the  products  of  the  lower  river,  were  carried  from  above  to  Pot 
Bluff  Landing,  49  miles  from  Georgetown,  in  pole-flats,  and  shipped  thence,  by  about 
14  sail  of  light-draught  vessels,  yearly  tu  its  destination.  About  40  sail  of  larger  ves- 
sels were  required  then,  besides  the  above,  to  transport  lumber,  d&c,  from  jioinU 
below. 

During  the  year  1H75  the  total  probable  value  of  the  exports  for  the  river  amounted 
to  $432,274.  No  approximate  value  can  be  arrived  at  for  the  import's  for  the  same 
time.  Towards  the  close  of  that  year  a  small  steamer  was  put  on  the  river  from  Con- 
way down.  Comparisons  made  between  the  present  year  and  that  of  1875  indicate  a 
steady  increase  of  the  business  on  this  stream. 

It  is  believed  that  if  deeper  water  could  be  furnished  over  the  shoals  new  industrioB 
wonld  spring  up,  which  would  no  doubt  increase  the  commerce  much  more  rapidly, 
and,  consequently,  the  prosperity  of  the  adjacent  country. 

The  distances  given  are  necessarily  very  uncertain,  being  arrived  at  from  the  speed 
of  boats  running  on  the  river.  These  distances  are  subject  to  change,  as  the  stream 
may  be  measured  in  continuing  the  improvement. 

Machinery  was  hired  and  material  and  supplies  purchased  in  open  market. 

In  connection  with  the  work  I  wish  to  add  that  Mr.  Thomas  O.  Stuart,  time-keeper 
of  this  work,  has  been  prompt  and  efficient  in  the  performance  of  his  duties. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 

Capt.  W.  H.  BiXBY,  A8§i8tant  Engineer. 

Corps  of  JSngineera, 


Mil. 


IMPROVEMENT  OF  GEORGETOWN  HARBOR,  SOUTH  CAROLINA. 

The  amount  appropriated  by  act  5th  July,  1884,  together  with  the 
funds  available,  was  too  small  for  economical  work,  but  improvement 
was  so  much  needed  that  small  immediate  actual  results  were  regarded 
as  more  valuable  than  larger  but  delays  possible  ones. 
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Work  was  as  far  as  possible  done  by  contract,  in  accordance  with  the 
following  abstracts  of  proposals : 

Ab§iraet  of  propo$alB  for  dredging  in  harbor  at  Georgetown^  S,  C,  opened  at  12  m.  Oo- 

iober  15.  1884. 


Ko. 

Names  and  addreaMa  of  bidden. 

• 

How 
meaenred. 

Price  per 
cubic  yard. 

Bemarka. 

1 

a 

National  Dredging  Company,  Wilmlng- 
ton.  DeL 

Ceohaa  Gilbert.  Oeorsetown.  Sb  C 

Insoows.. 
Inaoowa.. 

Oentt. 
18 

124 

Commence  on  or  before 
November  15,  1884.  and 
complete  by  February 
15, 1885. 

Commence  N^ovember  29. 

• 

1884,  and  move  not  lesa 
than  10.4U0  cubic  yards 
per  month. 
(Will  complete  at  this  rate 
in  about  six  months.) 

The  contract  was  awarded  to  Mr.  Cephas  Gilbert.  His  work  was 
coinnienced  8th  December,  1884,  and  continued  to  30th  June,#1885; 
20,924  cabic yards,  in  all,  of  sand  and  mud,  3  logs,  and  75  stumps  were 
removed  from  the  dredged  channel. 

The  special  work  of  the  year  was  as  follows : 

Between  8th  December,  1884,  and  30th  June,  1885,  the  contractor  kept 
one  dipper  dredg«^.  at  work  the  greater  part  of  tbe  time,  stopping,  how- 
ever, during  several  weeks  for  repairs  to  its  machinery.  A  very  unex- 
I>ectedly  large  number  of  large  cypress  stumps  were  encountered,  and 
the  work  was  much  delayed  in  consequence.  Mainly  for  this  reason 
the  original  contract  was  extended  in  time  until  22(1  January,  1886. 
Under  these  circumstances,  the  amount  of  work  done  was  much  less 
than  expected ;  but  by  the  30th  June,  1885,  a  channel  about  2,640  feet 
long,  and  12  feet  deep  at  mean  low  water,  was  cut  entirely  through  the 
bar,  with  80  feet  width  over  860  feet  length,  60  feet  width  over  the 
next  720  feet  length,  40  feet  width  over  the  next  120  feet  length,  and  20 
feet  width  over  the  remaining  940  feet  length.  Further  work  will  be 
coufine<l  to  the  narrowest  points  of  this  chauhel  so  as  to  secure  a  uni- 
form width  of  at  least  60  feet  with  the  funds  now  available. 

Daring  the  past  year  the  work  has  been  carried  on  with  great  vigor 
and  thoronghness  by  Assistant  Engineer  B.  Whitford,  whose  full  report 
is  appended. 

Recommendations  for  future  work  are  as  follows :  That  the  above  im- 
provement be  completed  in  accordance  with  the  present  approved  and 
adopted  project,  so  as  to  secure  a  channel  12  feet  deep,  at  mean  low 
water,  and  about  200  feet  bottom  width,  entirely  through  the  bar,  at  a 
total  expense  of  $30,000,  including  the  funds  ($3,566.15)  now  available, 
to  be  appropriated  in  two  yearly  instalments  of  $20,000  and  $10,000, 
respectively.  Further  improvement  so  as  to  increase  the  depth  and 
width  of  this  channel  is  not  recommended.  However,  it  is  desirable 
that  this  channel  should  be  continued  by  a  similar,  easy,  well-marked, 
and  well  defined  channel  entirely  through  the  upper  portion  of  Winyaw 
Bay.  With  this  object  in  view  a  survey  of  the  entrance  to  Georgetown 
Harbor  through  Winyaw  Bay,  South  Carolina,  is  desirable  and  is  rec- 
ommended as  an  extension  of  the  Georgetown  Harbor  improvement. 

Ghsorgetown  is  a  port  of  en^T* 
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Money  statement. 

July  1,  lfcJ84,  araoant  available $7,000  00 

Ambunt  appropriated  by  act  approved  July  5,  1884 5, 00(i  00 

12,000  00 
July  1,  1H85,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  18-'4 $5,750  80 

July  1,  18aS  outstanding  liabilities 2,683  05 

8,433WB 

July  1,  ISas,  amount  available '. 3,566  15 

(  Amount  (estimated)  required  for  completion  of  existing  x^^9.1^<^^ ^>  ^^  ^ 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    20, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 


report  of  mr.  rbid  whitford,  assistant  enoinesr. 

United  States  Engineer  Office, 

Geat'geiown,  S,  C,  June  30,  1885. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  work  improving  George- 
town ftarbor,  South  Carolina,  for  fiscal  year  just  ending. 

A  contract  for  dredging  was  entered  into  with  Mr.  Cephas  Gilbert,  and  operations 
commenced  at  the  lower  end  of  the  channel  proposed  to  be  made  through  the  shoal  at 
the  mouth  of  Sampit  River,  on  8th  December,  18B4.  At  this  point  large-sized  cypress 
stumps  were  found  deeply  rooted  in  the  bottom.  To  avoid  them  till  preparations 
might  be  made  regularly  for  their  removal,  and  thinking  a  cut  might  be  finished 
through  to  Winyaw  Bay,  so  as  to  escape  them,  the  dredge  was  allowed  to  begin  at 
the  upper  end  of  the  channel.  When  a  cut  had  been  complete<l  down  for  about  1,^ 
feet  stumps  were  again  encountered  and  a  second  time  the  dredge  hauled  back  to 
another,  and  after  proceeding  for  about  600  feet  the  result  proved  to  be  the  same. 

It  was  now  determined  to  try  a  cut  on  the  extreme  ^eastern  side.  As  the  stumps 
projected  from  Sampit  Point,  it  was  thought  likely  that  they  did  not  extend  so  far  as 
to  reach  the  cut  now  undertaken,  and  that  it  would  be  put  through  with  dispatch; 
but  aft-er  going  down  about  the  same  distance  stumps  once  more  appeared,  which  was 
convincing  that  the  **  stumpy  area  ^*  stretched  entirely  across  the  channel  proposed  t<» 
be  dredged.  To  arrive  ajiproximately  at  the  extreme  eastern  boundary  line  of  this 
area,  a  noisting  machine  Tbaviug  a  steam  force-pump  of  considerable^  power,  with 
iron  piping  through  wbicn  jets  of  water  were  discharged)  was  employed  to  probe 
thoroughly  the  bottom.  This  having  been  done,  a  map  showing  the  boundary  lines 
of  the  stumpy  area  as  fixed  by  the  probing  pipes  was  sent  you  some  time  since.  It 
was  decided  that  no  change  could  be  made  in  the  direction  of  the  original  lines  laid 
out  for  the  channel  without  bringing  about  very  marked  cross-currents  of  both  ebb 
and  flood  tides,  which  in  all  probability  would  fill  up  the  ont  about  as  soon  as  exca- 
vated nnless  expensive  diking  was  resorted  to ;  and  for  these  reasons  there  wonld 
be  no  deviation  from  the  first  lines  fixed,  which  lie  generally  in  the  thread  of  the  ebb 
current.  This  will  likely  prevent  any  filling  in.  Pending  the  decision  as  to  a 
change  the  dredge  was  kept  at  work  above  the  "stumpy  area  ** 

At  present  the  work  has  been  finished  on  cut  number  8,  12  feet  deep  at  mean  lev 
water,  and  S20  feet  wide,  to  the  12-foot  depth  in  Winyaw  Bay.  There  have  been  a  total 
of  20, 924  cubic  yards  of  material  removed,  3  logs,  and  75  stumps  of  trees  of  1  foot 
and  over  in  diameter.  Sheet  G,*  herewith  sent,  shows  work  completed  and  to  be 
done ;  also  the  approximate  boundary  line  of  the  stumpy  area.  The  completion  of 
this  work  will  be  of  very  great  benefit  to  the  commerce  of  Georgetown,  and  among 
many  of  the  advantages  to  be  derived  from  it  is  that  the  shoal  obstructing  the  en- 
trance to  the  harbor,  once  removed,  will  permit  vessels  to  leave  Georgetown  and  cross 
the  bar  at  the  entrance  to  Winyaw  Bay.  16  miles  off,  on  the  same  tide.  At  present 
much  time  is  taken  and  expense  caused  ny  having  to  carry  the  sea-going  vessels  over 
this  shoal  at  one  high  water,  and  then  the  next  one  must  be  awaited  to  cany  them 
over  the  outer  bar,  which  may  consume  twenty-four  hours'  time  from  first  t4>  last. 

The  existence  of  the  stumps  has  greatly  retarded  the  progress  of  the  work  and  veiy 
materially  increased  its  cost  over  the  first  estimate.  There  was  no  provision  made 
for  them  in  that  estimate.  Common  excavation  of  mad  and  sand  was  only  expected. 
It  is  now  found  to  be  a  fact  that  a  large  proportion  of  the  bottotn  of  the  entire  lower 

•  Omitted. 
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half  of  the  proposed  channel  is  thickly  covered  with  formidable  etamps,  which  wil 
be  expensive  to  remove. 

I  would  jespectftiUy  recommend  a  contionation  of  the  work  under  the  existing 
project^  which  contemplates  furnishing  a  channel  200  feet  wide,  with  a  depth  of  12 
feet  at  mean  low  water.  It  is  hardly  possible  to  even  approximate  the  number  of 
stumps  left  to  be  removed,  but,  taking  all  things  into  cousideratioo,  together  with 
the  examinations  made,  their  number  is  taken  as  given  in  the  estimate  of  the  probable 
cost  of  completing  the  existing  project,  which  I  respectfully  submit  for  your  consid- 
eration, as  follows : 

500  stumps,  at|40each ' $20,000  00 

4,500  cubic  yards  excavation,  at  12.5  cents  per  yard r>,  025  00 

General  superiutendeuce,  per  year ^ 1,  OUO  00 

Local  superintendence,  per  year 1,500  00 

Total 28,125  00 

Add  10  per  cent,  for  cuuti  agencies 2, 812  50 

Total ' 30,937  50 

The  cost  of  doing  the  work  is  based  on  the  preseut  prices  received  by  the  contractor. 
The  importance  of  Georgetown  as  a  commercial  center,  it  is  thought,  entitles  it  to  the 
completion  of  this  work  for  the  commerce  and  benetitof  navigation  of  its  harbor. 
The  late  Capt.  Charles  B.  Phillips,  Corps  of  Engineers,  United  States  Army,  fully 
set  forth  in  his  report  at  the  time  of  the  survey  made,  in  connection  with  the  above 
work,  the  prominence  of  Georgetown  in  a  commercial  sense.  I  take  the  liberty  of 
copying  an  extract  from  Captain  Phillips's  report,  as  follows:  *' Georgetown  is  situated 
on  the  hea<l  of  Winyaw  Kay,  South  Carolina,  at  the  confluence  of  the  Pee  Dee,  Wacca- 
maw,  Black,  and  Sampit  riVers.  It  is  a  port  of  considerable  and  growing  importance, 
and  will  U'come  a  large  city  when  its  natnral  advantages  are  made  use  of.  It  is  the 
natural  outlet  of  a  vast  section  of  fertile  country,  the  principal  products  of  which  are 
cottou  and  rice.  Afmost  inexhaustible  quantities  of  timber  and  naval  stores  are  also 
to  be  found  on  the  streams  tributary  to  Wiuyaw  Bay.'' 

I  am  indebted  to  Mr.  John  I.  Hazanl,  a  prominent  business  man  of  this  place,  who 
is  largt>ly  interested  in  shipping,  for  the  inclosed  communication  concerning  the  com- 
merce of  the  harbor. 

My  thanks  are  dne  to  Mr.  W.  C.  Johnstone,  inspector  of  this  work,  for  the  thor- 
ough, efficient,  and  prompt  performance  of  his  duties.  There  is  no  better  place  to 
express  my  thanks,  also,  tx)  Mr.  William  Alden  James,  rodmau,  for  the  faithful  aud  intel- 
ligent manner  of  his  assistance  to  me  in  his  duties  connected  with  the  various  works 
under  this  office.  He  is  recommended  as  a  faithful  aud  hard  worker  wherever  his 
services  may  be  needed. ' 

Very  respectfully,  your  obedient  servant, 

BsiD  Whitford, 
Aasistaitt  Engineer, 

Capt.  W.  H.  BiXBT, 

CorpB  of  Engineers. 


COMMERCIAL  STATISTICS. 


Georgetown,  S.  C,  June  18,  1885. 

1>KAR  Sir  :  In  compliance  with  your  request  I  take  pleasure  in  furnishing  the  fol- 
lowing commercial  statistics  tor  Georgetown  Harbor,  South  Carolina,  for  the  year 
jm»t  passed : 


Articles. 

Quantity. 

1 

Value. 

Articles. 

'  - 
Quantity. 

Value. 

I^imber feet  . 

1   .         .         1 
11, 125, 625  $180, 070  31  { 

0. 154, 875  1    7tf.  035  93  | 
75,  500  1          048  75  i 

Balusters 

1,400 

221 

200 

1,200 

12 

68 

35 

2,435 

4 

50 

128  00 

Shingle* 

Peas sacks.. 

Koush  rice. ........do... 

254  16 

Timber. . . .  ^ ^  -  -  f«'*t, . 

600  00 

Beain barrels  . 

Spirits  turpentine . . .  ilo  . . 

Cotton bales.. 

Bice barrels.. 

Tar do... 

Wool bales.. 

Bidea do... 

Wax barrels.. 

OrO'«i«-tif*s 

136,  529 

26,835 

8,148 

13,  340 

1,040 

48 

85 

12 

6,010 

11,000 

2iH,  888  00 
362.  525  00 
407.400  00  ! 
240. 282  00 
2, 425  00 
4,  800  00  1 
4, 250  00  1 

480  00 

2,103  50 

132  00 

Black  walnut f  '-r. . 

Furs viitsMi . . 

\\  ine barrels. . 

Crude  turpentine  . .do  . . 

Cutton-seed sacks.. 

Tallow barrels . . 

Peanuts sacks.. 

Total 

60  00 
1,200  00 
8,500  00 

87  50 
1, 218  00 

50  00 
200  00 

1,463,488  14 

Cypreas  staves 

• 

.1118      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

The  approximate  valae  of  imports,  coosisting  of  general  merchandise,  hay,  salfc, 
lime,  fertilizers,. &c.,  is  $954,0()()  to  Georgetown  proper,  and  $7Ci&,0(K)  to  ap-riTer 
landings. 

The  commerce  is  curried  on  by  about  30  sail  of  sea-going  vessels  of  abont  300  tons 
(average)  capacity  each.  There  are  also  7  steamers  employed  on  the  rivers  and  plying 
between  this  port  and  Charleston,  S.  C. 

Two  lirst-class  tug-boats  do  the  towing  and  are  kept  quite  busy  dnrine  the  entire 
year.  In  addition  to  the  above  there  are  numerous  small  sailing  craft,  pole-flats,  sod 
other  boats,  bringing  and  taking  freight,  but  of  which  no  account  can  be  gotten. 

The  importance  of  Georgetown  as  a  commercial  sea-port  can  hardly  be  exaggerated. 
This  statement  would  perhaps  not  be  sustained  by  the  present  actual  volume  of  trade, 
which  centers  here,  but  view^ed  in  the  light  of  possibilities  it  is  more  than  justifiable. 
Set  like  a  jewel  at  the  mouths  of  four  greai  rivers,  which,  with  their  tribntaries, 
water  one-half  of  the  State,  the  town  im  ]>otentiully  the  equal  of  the  most  thriving 
and  prosperons  sea-port  on  the  South  Atlantic  coast. 

The  rivers  which  empty  into  the  Winyaw  Bay  at  Georgetown  penetrate  the  most 
fertile  regions  of  the  State.  There  are  uo  more  productive  lands  in  the  South  than 
those  watered  by  the  Great  Pee  Dee  and  Wateree  rivers.  Along  the  Santee  are  found 
immense  quantities  of  timber  of  the  finest  quality  for  building  and  shipping  purposes. 
It  may  safely  be  asserto<l  that  the  only  obstacle  to  the  development  of  this  territory 
and  tiie  establishment  of  a  large  trade  between  it  and  Georgetown  is  the  lack  of  a 
sufficient  dex)tli  of  water  on  the  bar  to  accommodate  ocean-going  vessels.  As  long  as 
the  greatest  attainable  depth  does  not  exVced  the  present  maximum,  there  will  be 
little  or  no  chance  of  establishing  a  direct  European  trade.  But,  wilh  an  increase  of 
6  or  8  feet,  there  can  be  no  doubt  that  a  flourishing  export  trade  in  lumljer,  naval  stores, 
cotton,  and  rice  wouhl  at  once  spring  into  existence.  These  posHibilities  are  enhanced 
by  the  fact  that  a  trunk-line  connecting  Georgetown  with  the  West  is  now  in  contem- 
plation and  work  on  a  portion  of  it  actually  begun.  Such  a  railroad,  in  connection 
with  a  deepened  bar,  would  give  an  astonishing  impetus  to  the  business  of  George- 
town and  elevate  her  to  the  rank  of  a  first-class  seapoii;  with  a  rapidity  that  would  Be 
phenomenal.  It  would  make  Georgetown,  in  fact,  what  she  is  alreaily  by  nature,  the 
outlet  and  distributing  point  for  nine-tenths  of  the  produce  of  the  whole  of  that  por* 
tion  of  the  State  lying  north  and  east  of  the  Santee  River,  as  well  as  of  a  considerable 
belt  of  territory  skirting  that  river  on  the  south.  This  statement  does  not  inclnde 
the  enormous  quantity  of  produce  that  would  probably  seek  this  port  from  North  Caro- 
lina, TenneHsee,  and  neighboring  States. 

Owing  to  the  inability  of  Georgetown  to  improve  her  natural  advantages  and  de- 
velop her  natural  resources,  a  forced  and  unnatural  condition  of  things  has  arisen,  by 
means  of  which  the  bulk  of  the  produce  from  this  section  of  the  country  has  been  di- 
verted from  its  proper  channel  and  compelled  to  seek  an  ontlet  elsewhere.  Other 
seaports,  both  to  the  north  and  to  the  south,  have  thus  prospered  at  the  expense  of 
Georgetown. 

It  is  my  sincere  conviction,  arrived  at  after  considerable  thought  and  reflection  on 
this  subject,  that  this  abnormal  state  of  things  could  be  removed  and  the  natural 
equilibrium  restored  by  increasing  the  depth  of  water  on  the  bar  at^ Georgetown,  and 
thus  enabling  her  to  furnish  the  shipping  facilities  necessary  to  accommod-^te.the 
business  that  would  flow  down  to  her  wharves.  As  was  said  by  Capt.  C.  B.  Phillips, 
of  the  Corps  of  Engineers,  in  a  former  report  upon  a  survey  of  Georgetown  Harbor, 
''It  is  a  port  of  consid<  rable  and  growing  importance,  and  will  become  a  large  city 
when  its  natural  advantagoM  are  made  use  of."  A  review  of  the  trade  of  Georgetown 
during  the  past  year  exhibits  a  slight  falling  off,  which,  however,  is  properly  attrib- 
utable to  the  general  depression  that  has  affected  every  branch  of  industry  during 
that  period.  The  only  wonder  is,  that  the  universal  stagnation  has  not  produced  a 
mor»)  marked  effect  upon  the  volume  of  business  done  at  this  port.  Considering  the 
widesprea<l  decline  of  values  and  contraction  of  commerce,  the  decrease  in  the  amount 
of  trade  done  by  Georgetown  is  surprisingly  small. 

One  feature  of  our  commerce  deserves  special  notice,  and  that  is  the  increase  in  the 
number  of  large  three-masted  vessels  engaged  in  the  carrying  trade.  The  tonnage  of 
these  vessels  ranges  from  400  to  500  tons  each,  and  they  are  fast  superseding  the 
smaller  craft  which  once  proved  equal  to  the  demand  of  the  trade.  This  change  in 
the  character  of  our  vessels,  their  greater  draught  of  water,  their  superiority  of  con- 
struction, and  the  greater  amount  of  capital  invested  in  them  constitute  a  stroof? 
argument  for  the  increase  of  water  on  the  bnr,  not  only  in  order  to  facilitate  com- 
merce, but  also  to  protect  as  much  as  possible  from  loss  by  unsafe  navigatiim  the  large 
amount  of  capital  invested  in  these  vessels. 

I  append  the  following  slip,  taken  from  the  Trade  Review  for  the  year  188:^ : 

** Georgetown's  unrivaled  natural  advantages,  great  a«  they  are,  lack  one  important 
feature — asufficientdepthof  water  on  her  sea- bar.  The  highest  attainable  depth  is  now 
14 to  14.5 feet,  which  can  only  be  had  on  springtides  or  during  the  prevalence  of  ea'«t'- 
erly  winds.'    The  average  depth  is  12.5  to  13  feet.     Unless  improvements  can  be  had 
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in  thin  direction  it  is  evident  that  Georj^etown  cannot  become  to  any  considerable 
extent  a  distributing  point  for  foreign  exports.  But.  as,  without  this,  she  cannot  hope 
to  rival  or  even  emulate  the  other  Atlantic  seaports,  the  deepening  of  her  bar,  by 
any  synteni  which  may  be  found  practicable,  becomes  a  matter  of  the  hi;;he8t  impor- 
tance. With  the  possibility  of  railroad  connection  with  the  West,  and  her  present 
geographical  position  at  the  confluence  of  streams  which  drain  more  than  one-half  of 
the  counties  of  the  State,  embracing  in  their  area  vast  tracts  of  enormous  fertility,  it 
may  not  unreasonably  be  affirmed  that  Georgetown  has  strong-  claims  upon  the  General 
Government  for  appropriations  to  be  applied  to  this  great  work.'' 
I  am,  very  respectfully,  your  obedient  servant, 

John  I.  Hazard. 
Mr.  Reid  Whitford, 

AaaUtant  Engineer, 


M    12. 
IMPROVEMENT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 

The  amount  appropriated  by  the  act  of  5th  July,  1884,  together  with 
the  funds  then  available,  was  too  small  for  economical  ^ork,  but  im- 
provement was  so  much  needed  that  small  immediate  actual  results  were 
regarded  as  more  valuable  thau  larger  but  delayed  possible  ones. 

Owing  to  the  experimental  nature,  its  variable  features,  and  the  dif- 
ficalty  of  properly  specifying  it  beforehand  and  inspecting  it  after- 
wards, the  work  was  allowably  done  by  hired  labor  and  the  purchase 
of  mat^^rials  in  open  market. 

The  special  work  of  the  year  was  as  follows: 

Work  xwsis  continued  during  the  whole  year,  and  was  confined  entirely 
to  dredging  along  the  proposed  line  of  canal.  Buried  cypress  logs 
and  veins  of  hard  sand  were  encountered  in  unexpected  amounts, 
mach  delaying  the  jirogress  of  the  work.  During  several  weeks,,  but 
aft  the  ex{>ense  of  the  dredge  owner,  the  dredging  was  stopped  entirely 
for  necessary  repairs  to  the  machinery.  .  in  this  way  5,915  linear  feet 
of  canal  were  dredged  to  30  feet  width  and  5  feet  depth  at  low  water, 
and  47,625  cubic  yards  of  material  removed  therefrom. 

A  careful  but  inexpensive  stadia  survey  was  made  of  the  whole  of 
Mosquito  Creek,  and  also  of  the  finished  and  proposed  cuttings,  so  as 
to  serve  as  a  sure  basis  for  future  work. 

The  location  and  surroundings  of  the  projected  draw-bridge  were 
examined,  and  plans  for  its  construction  were  drawn  up  ready  for 
future  use. 

The  canal,  as  far  as  finished,  should  have  its  caves  redredged  and 
should  then  be  revetted,  but  the  available  funds  are  not  sufficient  to 
justify  the  present  commencement  of  this  work. 

Daring  ths  past  year  this  work  has  been  carried  on  with  great  vigor 
and  thoroughness  under  the  imniediate  supervision  of  Assistant  En- 
gineer R.  Whitford,  whose  report  is  appended. 

Recommendations  for  future  work  are  as  follows  :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  approved  and 
adopted  project  of  1881,  so  as  to  secure  to  the  Santee  River  a  straight- 
ened canalized  outlet  through  Mosquito  Creek,  7  miles  long,  .'50  feet  wide, 
and  6  feet  deep  at  mean  low  water,  including  the  construction  of  one 
small  drawbridge  over  this  creek,  at  a  total  expense  of  $80,000,  in- 
cluding the  funds  ($10,647.05)  now  on  hand,  to  be  appropriated  in  two 
yearly  installments  of  $40,000  each. 

It  is  also  recommended  that  this  improvement  be  extended  iu  accord- 
ance with  the  proposed  original  project  of  1880,  so  as  to  secure  a  safe 
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and  nnobstructed  7-foot  navigation  from  the  mouth  of  the  Sautee  Biver 
154  miles  upward  to  Wright's  Blufif,  and  thence  a  siuiilar  5  foot  naviga- 
tion 30  miles  further  to  its  head  in  the  Oongaree  Jind  Wateree  rivers, 
at  a  total  expense  of  $65,000,  to  be  appropriated  at  once  in  a  single  sum 
for  exp«*nditure  daring  the  next  year.  It  is  now  estimated  that  this 
last-recommended  improvement  would  at  once,  as  already  shown  by 
past  experience  on  the  neighboring  Pee  Dee  River,  increase  the  Santee 
River  commerce  from  $1,000,000  to  $2,000,000  per  year.  Further  im- 
provement, so  as  to  increase  the  above  widths  and  depthsof  either  caual 
or  river,  is  not  recommended  until  commerce  shall  have  shown  a  further 
immediate  necessit}^  therefor. 

I  have  further  to  recommend  that  such  portion  of  the  amount  ap- 
propriated for  the  improvement  of  the  Santee  River,  South  Carolina,  as 
is  deemed  advisable  by  the  Secretary  of  War,  may  be  used  for  acquir- 
ing the  right  of  way  for  the  proposed  project,  the  said  right  of  way  to 
be  obtained  by  agreement  with  parties  interested,  or,  in  the  event  of 
failure  to  make  a  reasonable  agreement,  by  condemnation,  as  provided 
for  by  the  laws  of  the  State  of  South  Carolina. 

This  river  is  in  the  coUection  f^istriet  of  Georgetown,  S.  C. 

Money  statement. 

July  1,18H4,  amount  available $17,049  58 

Amount  appropriated  by  act  approved  July  5, 1884 15,000  00 

32, 049  58 
July  1,  18H5,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $14,592  96 

July  1,  1885,  outstanding  liabilities 809  ^ 

15,402  53 

July  1,  1885,  amount  available 1 16,647  05 

f  Amount  (estimated)  required  for  completion  of  existing  project 145, 000  00 

I  Amount  that  can  be  profitably  expanded  intiscal  year  ending  June  30, 1837.    HO,  000  00 
}  Submitted  iu  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   REID  WHITFORD,  ASSISTANT  ENOINEBR. 

Georgetown,  S.  C,  June  30,  1885. 

Captain:  I  have  the  honor  to  report  as  follows  upon  the  improvement  of  Santee 
River  for  fiscal  year  ending  this  day. 

Operations  have  been  carried  oa  under  the  existing  project. 

The  pn)gress  of  the  WDrk  was  retarded  by  encounteriug  large  cypress  logs  deeply 
embedded  in  the  soil  across  the  line  of  the  cut,  which  were  disposed  of  by  blasting  witli 
dynamite,  and  by  unexpectedly  by  coming  iii  contact  with  veins  of  densely  packed  htrd 
sand  underlying'the  surface  of  the  ground.  The  sand  was  first  found  at  station  100 
plus  50  (stations  100  feet  apart)  on  October  13,  1884,  and,  after  laboriously  and  slowlj 
cutting  through  it,  was  passed  at  station  105,  when  the  dredge  resumed  excavating 
ordinary  material,  mud  and  black  or  bluish  clay.  This  contiaued  till  April  16,  l^, 
at  station  128  plus  44.  Here  another  vein  of  band  made  its  appearance,  and  since  that 
time  the  machine  has  been  worked  with  considerable  difficulty  and  much  delay,  caused 
by  the  uuusual  wear  to  machinery,  rendering  necessary  many  stoppages  for  repairs  and 
removing  it  from  the  cut.  This  sand  extends  downward  from  3.5  to  5  feet  below  top  of 
cut — the  face  of  the  cut  is  8  feet  from  top  to  bottom— and  from  examinations  made  with 
a  probing  bar  of  iron,  it  reaches  from  present  position  of  dredge  to  within  86  feetof 
Lagoon  Creek,  distance  1,644  feet.  At  this  point  the  sand  dips  below  the  bottom  of 
the  cut,  or  else  ceases  to  exist,  and  ordinary  material  appears  for  a  distance  of  1,72? 
feet,  when  the  sand  is  again  found,  and  continues  for  a  distance  of  2,200  feet;  tbeaee 
ordinary  material  for  a  distance  of  1,360  feet  to  U,  the  Junction  of  the  cut  with  Mos* 
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qaito  Creek.  (See  Sheet  C*,  profile  of  the  entire  length  of  cat  from  initial  point  to  cut  to 
-  U).  The  side  of  the  cnt  has  oaved  less  auder  the  weight  of  the  deposited  ifiaterial  for 
the  last  completed  9,700  feet  than  it  did  for  the  first  4/200  feet.  This  has  probably 
been  due  partially  to  the  existence  in  the  last  portion  of  the  cut  of  more  compact  soil 
on  which  to  throw  the  excavated  stuff;  and  partially  to  the  construction  of  a  dam 
across  the  cut  behind  the  dredge.  By  the  latter  means  the  cut  is  kept  constantly 
filled  with  water,  whose  volume  no  doubt  helps  greatly  toward  holding  up  the  edges 
of  the  cut.  There  have,  however,  been  some  caves  (see  Sheet  C*),  which,  when  they 
occur,  often  force  the  hull  of  the  dredge  against  the  opposite  side  of  the  cut,  delaying 
the  work  until  she  can  be  extricated  **  by  hauling  back.'' 

Certainly  all  of  the  above-mentioned  obstacles  have  very  materially  increased  the 
cost  of  work. 

It  is  very  likely  that  the  settling  of  the  bank  has  forced  the  bottom  of  the  cut  up  in 
places,  produciug  a'  somewhat  less  depth  than  that  required. 

When  the  depths  show  less  in  sand,  it  is  doubtless  caused  by  this  material  leaking 
from  the  buckets  as  they  ascend  the  crane  to  the  well  at  the  top  of  dredge. 

Very  little  extra  work  will  he  necessary  to  restore  the  cut  to  its  desired  depth,  as 
the  difference  is  ouly  slight. 

The  **  throw  "  of  the  dredge  is  40  feet  from  edge  of  cnt ;  but  notwithstanding  this 
extra  distance  to  which  the  material  is  placed,  it  is  necessary  to  use  movable  retain- 
ing-walls,  set  from  10  to  12  feet  from  the  cut,  to  prevent  the  deposited  material  from 
Fanning  back  into  the  water.  In  this  manner  a  hern  of  from  8  to  10  feet  is  secured. 
All  the  material  has  been  thrown  on  the  same  side,  except  when  narrow  spaces  of 
trembling  marsh  were  penetrated,  when,  to  save  the  bank  from  caves  as  far  as  possi- 
ble, it  was  thrown  on  both  sides  till  soil  was  again  found  sufficiently  firm  to  hold  up 
the  weight  of  the  entire  amount  dredged.  The  total  distance  where  the  deposit  has 
been  put  on  both  sides  will  probably  not  exceed  S>00  running  feet. 

The  statement  that  follows  shows  what  work  has  been  done  during  the  past  year. 

Completed  5,915  running  feet  of  cut,  removed  from  same  47,625  cubic  yards  of  mate- 
rial, four  solid  cypress  logs  from  3  to  5  feet  in  diameter,  about  40  feet  in  leugth ;  took 
down  and  moved  up  6,040  running  feet  retaining-walls,  and  built  500  running  feet 
new  walls. 

The  existing  project  contemplates  straightening  th%  sinuosities  of  Mosquito  Creek 
by  completing  certain  cut-offs  30  feet  wide  at  mean  low  water,  so  that  a  depth  of  6 
feet  will  be  furnished  at  same  stage  from  that  depth  in  Santee  River  to  the  same  in 
Winyaw  Bay,  revetting  the  cuts  if  needed,  and  constructing  a  draw-bridge  over  Mos- 
qniio  Creek  at  the  crossing  of  the  public  road  between  South  Island  and  Georgetown. 
A  recent  detailed  stadia  survey  or  the  creek  (map*  of  which  is  herewith  sent  you) 
•hows  that  short  shoals  at  both  its  mouths,  and  others  in  the  creek,  will  have  to  be 
dredged  to  a  depth  corresponding  with  that  in  the  cut-offs.  In  cdutinuing  the  im- 
provement I  would  respectfully  recommend  that  if  possible  the  cut-offs  A  B  and  C  D 
at  Santee  end,  and  £  F  and  M  N  at  Winyaw  Bay  end  (see  Sheet  D*)  be  made  in  pref- 
erence to  following  the  meanderings  of  the  creek ;  that  the  right  of  way  be  obtained 
through  the  lauds  needed  for  such  purpose,  that  the  cut -upon  which  the  dredge  is 
now  at  work  be  finished  to  U;  that  caves  be  removed  from  the  same ;  that  the  Win- 
jaw  Bay  mouth  and  other  portions  of  the  creek,  where  required,  be  dredged  to  the 
desired  depth :  that  the  east  end  of  Lagoon  Creek  be  diked  near  the  point  crossed  by 
the  cnt  to  prevent  a  cross  current  and  probable  shoal ;  that  such  revetment  as  may  be 
mo«t  needed  be  built,  and  that  a  draw-bridge  be  built  over  Mosquito  Creek.  The 
-work  to  be  done  preferably  first  is  to  complete  the  cut  to  U,  remove  caves,  build  re- 
vetment, and  construct  the  draw-bridge.  The  diking  off  of  Lagoon  Creek  can  be,  it 
is  thought,  properly  included  in  work  of  revetment.  After  the  foregoing  is  done, 
then  to  finish  the  other  cuts,  and  to  do  what  dredging  may  be  necessary  in  the  creek 
I  would  recommend  further  that  afterward  the  width  of  the  entire  passage  be  in- 
creased to  at  least  60  feet,  and  such  turnouts  be  excavated  as  may  appear  to  be  nec- 
essary before  the  whole  is  declared  to  be  finally  cocapleted,  for  if  it  remains  at  only 
80  feet  it  will  confine  its  use  to  a  class  of  very  su^all  boats  and  rafts  of  timber  very 
narrowly  put  together. 

I  respectfully  submit  for  your  consideration  plans  (see  Sheets  A  and  B*)  for  the 
revetment  and  draw-bridge. 

It  is  thought  that  the  revetment  thus  built  would  answer  the  purpose.  Six  thou- 
sand runniug  feet  is  mentioned  as  being  that  needed  to  be  first  finished,  and  the  balance 
to  be  built  as  caviug  banks  in  the  future  would  indicate  where  it  would  be  of  greater 
benefit. 

The  use  of  a  bridge  with  a  rolling  draw  (see  Sheet  B*)  is  recommended.  Its  sim- 
plicity of  construction  places  it  within  the  reach  of  any  ordinary  workman  to  build 
and  repair.  It  is  easily  operated  by  one  man.  It  is  light  and  at  the  same  time  strong. 
Its  iron  cylinder  piers  makes  it  permanent.    The  teredo  would  destroy  wooden  foun- 

^Omitted. 
71  B 
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dations  unless  protected.  The  water  at  the  bridge  is  often  salt  for  a  whole  seMon. 
^hen  rolled  back  to  allow  passage  of  boat«  a  clear  opeuing  of  40  feet  is  left  with  no 
overhaugin^  obstrnctioiis,  as  is  the  case  with  a  revolviDg  draw.  In  a  stream  so  nar- 
row it  is  claimed  that  this  is  no  little  advantage.  Aside  from  this,  the  cost  of  this 
bridge  is  thought  to  be  reasonable  when  compared  w^ith  other  stractnre»  of  like  char- 
acter with  permanent  foundations. 

With  the  above  in  view,  the  following  estimate  is  made  of  the  probable  cost  of  com- 
pleting the  work  to  cnts  1)0  feet  wide  and  6  feet  deep  at  mean  low  water : 

6,400  cnbic  yards  excavation  in  Cut  A  B,  at  25  cents  per  yard f  1,  GOO  00 

5,500  cubic  yards  excavation  in  Cut  C  D,  at  25  cents 1, 375  00 

63,130  cubic  yards  sand  and  mud  to  U,  at  37^  cents 23, 673  75 

10,940  cubic  yards  mud  in  Cut  E  F,  at  25  cents 2,7:{5  00 

23,688  cubic  yards  mud  in  Cut  M  N,  at  26  cent« 5.922  00 

9,000  cubic  yards  mud  in  Mosquito  Creek,  at  25  cents 2, 250  00 

13,500  cubic  yards  caves,  at  25  cent* 3, 375  00 

10,000  running  feet  retaining- walls,  at  14  cents 1,400  00 

6,000  running  feet  revetment,  at  $2.59  per  foot 15,540  00 

(See  Sheet  A  for  estimate  in  detail.) 

100  running  feet  diking  off  Lagoon  Creek,  at  |5 500  00 

1  rolling  draw-bridge,  complete 2,560  OO 

(See  Sheet  B  for  estimate  in  detail.)  

Total 60,930  00 

General  and  local  superintendence,  10  per  cent,  per  year 6, 093  00 

Contingencies,  10  per  cent 6, 093  00 

Total .• 73,116  00 

The  importance  of  this  work  is  unquestionable,  since  it  gives  the  S»utee  River  and 
its  tributaries  an  outlet  into  Winyaw  Bay ;  thence  a  connection  by  sea. 

It  is  believed  that  this  work  will  soon  grow  into  one  of  great  commercial  impor- 
tance. Its  completion  is  anxiously  looked  forward  to  by  the  people  on  the  Congaree 
and  Wateree  rivers,  and  by  others,  who  will  at  once  establish  lines  of  steamers  be- 
tween Winyaw  Bay  and  poiirts  on  the  upper  rivers. 

As  soon  as  the  cut  is  completed  on  which  the  dredge  is  now  at  work,  cavesremoved, 
and  draw-bridge  constructed,  the  passage  through  can  be  said  to  be  open  and  peady 
to  be  used  by  a  class  of  small  boats. 

Mr.  L.  S.  Ehrich,  a  prominent  and  public-spirited  ditizen  of  Georgetown,  has  kindly 
prepared  and  furnished  the  following  relating  to  the  commerce  on  the  San  tee,  present 
ana  prospective,  which  I  bodily  copy  in  this  report : 

"  Office  of  Louis  S.  Ehrich, 

**Oeorgetown,  S.  C,  Jun€l5,lS^, 

''  Sir  :  In  compliance  w  ith  your  request,  I  have  the  pleasure  to  submit  to  you  the  fol- 
lowing commercial  statistics  as  to  Santee  River : 

''The  commerce  of  thi^  river  has  undergone  very  little  change,  a  slight  decrease  in 
shipments  of  cotton  being  caused  by  general  short  crops  in  this  section  of  the  State. 
The  decrease  in  the  amount  of  lumber  and  shingles  is  owing  to  the  fact  that  it  has 
proved  to  be  entirely  impracticable  to  risk  getting  vessels  of  even  very  light  draught 
over  Santee  Bar;  and  as  shipping  by  steamers  that  now  trade  on  river  to  Charleston 
and  thence  to  New  York  or  Philadelphia,  which  are  the  markets  for  this  product,  is 
too  expensive,  this  branch  of  trade  must  be  abandoned  unless  they  can  get  an  outlet 
through  Mosquito  Creek  into  Winyaw  Bay.  In  the  single  item  of  shingles,  with  out- 
let above  referred  to,  an  enormous  business  would  be  done,  and  I  do  not  hesitate  in 
asserting  that  one  year  after  completion  of  Mosquito  Creek  Canal  the  shipment  of 
shingles  from  this  river  will  be  fully  15,000,000.  A  supply  of  cypress  timber  along 
said  river  is  almost  inexhaustible.  The  Palmetto  Mills  of  Georgetown,  which  re- 
quire 8,000  sticks  per  year,  worth  $50,000,  look  to  this  section  for  their  supply  in  fu- 
ture. In  fact  no  portion  of  South  Carolina  ofters  the  inducement  to  lumber  and  shingle 
manufacturers  as  does  the  Santee  River  with  its  multitude  of  virgin  forests.  All  that 
is  necessary  to  fully  develop  same  is  the  outlet  proposed  via  Mosquito  Creek  into 
Winyaw  Bay.  The  following  amounts  of  freight  have  been  transported  over  this 
river  during  past  year,  the  commerce  being  carried  on  by  four  steamers  and  numbers 
of  small  vessels  of  about  50  ton  capacity: 
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OUTWARD. 


Articles. 


Qaantity.  i   Valae 


Cotton bales.. 

Bon^brlco bnshels.. 

Spirits  terpen  tine casks.. 

Bosin barrels.. 

Ton  timber pieces.. 

Sbinelee nnmber.. 

Lamber feet.. 

Wool pounds.. 

Hides do  .. 

Timh do... 


9.900 

160,000 

2,800 

11,300 

800 

1. 700, 000 

3, 000. 000 

50,000 

10,000 

1,600 


Total 


$530,000 

200,000 

45,000 

13,500 

1.500 

15,000 

30,000 

10,000 

1,100 

1,600 


817.600 


INWARD. 


Fertilisers.      .     tons. 

Groeeries  and  proyision  s do . . 

Estimated  Talueof  dry  goods,  boots,  shoes,  Sec 


Total  Talae  of  exports  and  imports 


4,800 
2,500 


$150,000 
250.000 
175,000 


1,892,600 


"Of  other  inward  freight,  as  well  as  cotton  and  other  prodnots  shipped  by  river  to 
railroad  bridge,  and  thence  by  rail  to  Charleston,  ng  accurate  acconnt  can  be  given, 
aa  parties  who  control  the  steamers  will  not  give  tht  information. 
••  Very  respectfally,  yours, 

''Louis  S.  Eurich. 
^'RbidWhitford,  Esq., 

"  AiMstant  Engineer," 

My  thanks  are  dne  to  Mr.  Thomas  S.  Martin,  overseer  of  this  work,  for  the  faithfal 
and  cheerful  performance  of  his  duty.    The  work  has  been  done  by  hired  labor  and 
machinery,  and  material  purchased  in  open  market. 
Very  resi>ectfiilly,  your  obedient  servant, 

Reid  Whitford, 
A89i9tant  Engineer, 
Capt.  W.  H.  BiXBT, 

United  Statet  Engineer  Office, 


13. 
IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 

The  amount  appropriated  by  the  act  of  5th  July,  1884,  together  with 
the  funds  then  available,  was  too  small  for  economical  work,  but  im- 
provement was  so  much  needed  that  small  immediate  actual  results 
were  regarded  as  more  valuable  than  larger  but  delayed  possible  ones. 

Owing  to  the  experimental  nature,  its  variable  features,  and  the  dif- 
ficulty of  properly  specifying  it  beforehand  and  inspecting  it  afterward, 
the  work  was  allowably  done  by  hired  labor  and  the  purchase  of  mate- 
rials in  open  market. 

The  special  work  of  the  year  was  as  follows: 

Between  7th  November,  1884,  and  15th  April,  1885,  the  river  was 
thoroughly  cleared  of  its  sunken,  floating,  and  overhanging  obstrnc- 
tiODS  from  its  mouth  4.5  miles  upward,  and  it  was  also  roughly  cleared 
of  similar  obstructions  40.5  miles  farther  to  Camden,  its  head  of  navi- 
gation, 45  miles  from  its  mouth.  In  this  way  297  logs  from  1  to  5  feet 
in  diameter  and  from  20  to  90  feet  in  length,  63  stumps,  30  cords  of 
small  snags,  and  2,533  square  yards  of  rafts  or  floating  material,  were 
removed  from  the  bed  and  channel  of  the  river,  and  385  trees  were  cut 
down  and  removed  from  the  banks  where  they  overhung  and  obstructed 
the  navigation. 
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About  40  water-gauges  were  established  at  convenient  locations  along 
the  river,  and  their  dead  low  water  readings  were  noted. 

•During  the  past  year  this  work  has  been  carried  on  with  gr^at  vigor 
and  thoroughness  by  Assistant  Engineer  B.  Whitibrd,  whose  full  re- 
port is  appended. 

The  navigation  of  this  river  is  obstructed  at  points,  as  shown  by  the 
following  extract  from  special  report,  dated  17th  January,  1886: 

Eight  miles  above  its  mouth  in  the  San  tee,  this  river  is  crossed  by  the  Camden 
branch  of  the  Sonth  Carolina  Railroad,  on  a  wooden  deck-bridge  withoat  a  draw- 
span,  the  bottom  of  the  bridge  being  15.3  feet  above  low  water. 

The  use  of  this  bridge  without  a  draw  has  been  specially  authorissed,  as  far  as  con- 
•cems  the  State  of  South  Carolina,  by  State  acts  passed  in  1853  and  18^. 

Thirteen  miles  above  its  month  the  river  is  also  crossed  by  the  Wilmington,  Colum- 
bia and  Augusta  Railroad  on  a  wooden  deck-bridge  without  a  draw-span,  the  bot- 
tom of  the  bridge  beinfi:  about  17  feet  above  low  water. 

The  present  improvement  will  probably  be  finished  next  year  sufficiently  to  allov 
of  a  tolerably  plear  4-foot  navigation  to  steamers  of  52  feet  width  over  the  whok 
river  from  its  mouth  up  to  Camden.  The  current  of  this  river  is  swift  and  strong, 
especially  during,  high-water  stages.  Both  bridges  have  already  proved  serious  ob- 
structions TO  a  desired  navigation. 

I  therefore  recommend  that  the  owners  of  both  these  bridges  be  required  t^o  insert 
suitable  draw-spans  in  their  bridges;  that  the  spans  be  at  least  60Lfeet  wide  in  the 
clear ;  that  the  openings  be  placed  with  reference  to  the  deep  water  and  the  con- 
Tenieuce  of  navigation;  that  the  openings  be  provided  with  strong  and  snitabla 
fenders  on  both  ends  of  the  span,  ezteudiog,  say,  150  feet  above  and  80  feet  below  the 
bridge,  and  that  these  fenders  should  rise  above  ordinary  high  water  to  within  aboat 
a  foot  of  the  draw-span's  lower  chord. 

Recommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  approved  and  adopted 
project,  so  as  to  secure  a  thoroughly  cleared  4-foot  navigation  over  tbe 
entire  river  at  all  stages  of  water,  at  a  total  expense  of  $30,000,  in  ad- 
dition to  the  (272.83  stiiravailable,  to  be  appropriated  in  one  sum  dar- 
ing the  next  year.  It  is  further  strongly  recommended  that  the  Carolina 
Central  Eailroad  and  Wilmington,  Columbia  and  Augusta  Railroad  be 
required  to  put  draw-spans  in  their  two  low  through  bridges  across  the 
river.  Farther  improvement,  so  as  to  extend  the  navigation  above  Cam- 
'den,  or  to  deepen  that  below  Camden,  is  not  recommended. 

This  liver  is  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement 

July  1, 1884,  amount  available $161  81 

Amount  appropriated  by  act  approved  July  5, 1884 , 5, 000  00 

5, 161  00 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilitiesJuly  1,1884 4,888  98 

.  -^^"^^"^"^'^^"■" 

July  1,1885,  amount  available 272  83 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 272  83 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   REID  WHITFORD,   ASSISTANT  ENGINEER. 

Georgetown,  S.  C,  tTiene  1, 1886. 

Captain:  I  have  the  honor  to  make  the  following  report  upon  the  improyement of 
the  Wateree  River,  South  Carolina,  during  fiscal  year  up  to  date: 

By  agreement  Mr.  H.  S.  Cordes  furnished  a  self-propelling  steam  holster,  and  open^ 
tions  began  at  the  mouth  of  the  river  7th  November,  1884,  and  continued  under  tb* 
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•xistuig  project,  with  some  iuterraption  on  aoconnt  of  high  water,  finally  stopping 
for  the  year  15th  April,  lHti5,  the  appropriation  having  been  expended. 

At  the  ontset  the  river  wan  found  to  be  badly  choked  with  fallen  timber,  one  layer 
upon  another,  and  reaching  nearly  to  the  low-water  surface,  in  many  places  snags 
appearing  even  above.  It  was  thought  best  to  clear  a  channel  80  feet  wide,  with  a 
depth  of  at  least  4  feet  at  dead  low  water,  to  a  point  as  far  up  as  might  be  reached — ^to 
the  first  railroad  bridge,  if  possible ;  this  for  the  convenience  of  the  dead  low  water 
navigation  of  the  river,  giving  connection  all  the  year  with  railroad  lines.  In  addi- 
tion, to  remove  from  the  channel  those  obstructions  most  particularly  interfering  with 
the  high- water  navigation  of  the  river  from  the  upper  limit  of  the  thoroughly  cleared 
low-water  channel  below  to  the  town  of  Camden,  the  head  of  navigation  above,  and 
this  to  be  done  fur  the  convenience  of  navigation  during  the  flush- water  period,  when 
the  water  is  not  less  than  3  feet  above  dead  low  water,  which  probably  exists  for  nine 
months  of  the  year.         m 

With  the  foregoing  in  view  the  work  was  pressed  with  vigor  under  the  recent  ap- 
propriation, the  following  results  having  been  accomplished  at  the  time  of  suspension 
of  operations : 

The  low-water  channel  was  completed  from  mouth  of  river  to  a  point  4.5  miles 
above,  which  is  about  3  miles  below  first  railroad  bridge,  Camden  Branch  of  the 
Booth  Carolina  Railroad ;  and  the  overhanging  trees  were  removed  between  mouth 
of  river  and  a  point  7.65  miles  above,  or  about  3.15  miles  above  the  completed  dead 
low-water  channel.  The  bolster  afterwards  proceeded  to  Camden,  removing  suQh 
obfltractions  as  were  most  in  the  way  during  flush  water,  and  returned  over  the  same 
track,  doing  similar  work  to  the  second  railroad  bridge  (Wilmington,  Columbia  and 
Angnata  Railroad). 

Following  statement  shows  amount  of  work  done  for  the  season : 

Removed  from  the  river  S97  large  logs,  63  stumps,  29.75  cords  snags,  2,533  square 
yards  of  drift,  such  as  logs,  brush,  &c. 

From  the  banks,  385  overhanging  trees. 

Operations  have  been  carried  on  at  intervals  for  the  past  several  years  upon  this 
river,  and  as  nearly  as  can  be  ascertained  such  portions  were  worked  over  from  time 
to  time,  as  given  below : 


a 

a 


1 

2 
S 
4 
5 
6 
7 

8 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

» 

21 


24 


Names  of  places. 


Distance 

from 

mouth 

river. 


Month  Rlrer 

OldRlrer 

D»wiion*8  Gat 

OM  River j 

Sooth  Carolina  RaUroad  Bridge*.! 

Ohstmotions  for  bridKet  ■ j 

Wilmington.  Columbis  and  An-  j 

mista  Railrnad  Bridge^ | 

Break  Tbroagb& 

B^nam's  Perry  If  

Brettk  Through 

Colonel's  Creek «... 

Old  Mill  Race 

OMMiUCut    

Cook's  Landing   

Snglish  Landing 

— —  Landing 

Arthur's  Crpek 

Anerimos' Ferry 

Moody  Landing *. . 

Kennedy's  Old  River 

Jordan's  Landing 

Lang'r  Landing 

Clark's  Landing 

Pfne  Tree  Creek 

Camdenf 


0 

1.35 
3.35  i  >T' 


Portions 

previously 

worked 

over. 


Space  thoroughly 
•  worked. 


I 


7.10 

7.65 

12  35 

12.75 
13.85 
16.85 
19.35 
22.35 
23.35 
24.35 
27.35 
30.60 
45.85 
47.60 
47.85 
49.00 
61.35 
54.85 
50.10 
50.85 
62.85 
64.35 


S8 


1      Over-     ?!ff;i"*S' 


1884-1885. 


Space 
roughlv 
clewea. 


*  Bottom  of  bridge  above  dead  low  water,  18  feet. 

t  Rise  and  fall  of  water,  about  1 1  feet. 

1  Bottom  of  bridze  above  dead  low  water,  21  feet. 

4  Rise  and  fall  of  water,  about  11  feet. 

I  Neither  bridge  is  provided  with  draw  openings. 

llTop  of  bridge  at  Camden  above  dead  low  water,  35  feet. 

Ran/MKB. — "  Thorone*«ly  cleared  "  mesne  thnt  boats  of  4  feet  draught  can  run  day  or  night  at  dead  low 
water.  "Bouehly  olciired  "  means  that  same  hosts  can  run  safely  m  daylight  when  there  is  a  rise  of 
a  feet  above  dead  low  water.    Top  of  bridge  at  Camden  above  dead  low  water,  85  feet.    The  distancea 

evea  are  only  approximate  and  are  subject  to  change,  as  the  river  may  be  measured  in  continuing  the 
ipfoTMBent* 
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The  lo)^  remaining  in  the  river  to  be  yet  removed*  were  taken  acconnt  of  from 
Camden  down  at  the  season  of  dead  low  water.  This  was  done  as  accurately  as  pos- 
sible, and  an  allowance  was  made  for  logs  not  seen,  but  supposed  to  be  underneath 
those  in  sight,  as  is  often  the  case  by  actual  experience.  Notwithstanding  this  there 
may  be  more  lo^s  than  are  accounted  for  in  the  following  estimate,  owing  to  the 
quantities  of  drift  logs  bronght  down  by  every  freshet,  which  lodge  against  the  old 
snags,  and  find  a  permanent  resting  place  at  the  bottom.  Aside  from  tnis  only  a  few 
logs  may  be  exposed  above  the  bottom,  bnt  so  soon  as  they  are  removed  the  sand  be- 
comes washed  away  showing  others  to  be  taken  out. 

As  well  as  could  be  observed  from  a  rapid  examination  there  are  about  10  miles  of 
banks  to  be  trimmed  of  the  growth  which  is  likely  soon  to  fall  in  and  obstruct  the 
channel  again. 

Before  any  lasting  improvement  can  be  made  in  removin^bstructlons  from  the  bed 
of  this  stream,  it  will,  in  my  opinion,  require  a  thorough  cnaring  of  growth  from  all 
caving  banks,  and  prot'Ccting  the  same  with  proper  dikes  to  prevent  further  wash. 
Because  just  so  sure  as  there  are  freshets,  certain  portions  of  the  banks  will  wash  and 
eaye  under  the  weight  of  the  heavy  trees  above,  causing  them  to  pitch  forward  Into 
the  river,  forming  new  obstructions.  A  survey,  or  at  least  a  careful  examination, 
will  be  necessary  to  determine  with  accuracy  the  amount  of  this  character  of  work  to 
be  done.    Ten  miles  is  mentioned  as  that  needing  immediate  attention. 

It  must  be  borne  in  mind  that  while  certain  portions  of  the  river  are  reported  aa 
being  thoroughly  cleared  of  obstructions  at  present,  it  is  not  by  any  means  to  be 
thought  that  it  will  remain  so  if  left  for  months  without  any  further  work. 

Even  after  the  improvement  is  completed  under  the  existing  project,  it  will  require 
the  yearly  expenditure  of  the  small  amount  necessary  to  pay  for  the  services  of  s 
bolster,  the  work  of  which  will  be  to  keep  the  channel  frf  e  from  obstructions.  Un- 
fortunately the  last  appropriation  was  so  small  that  it  did  not  admit  of  bringing  the 
work  to  anything  like  a  state  of  completion. 

I  would  recommend  a  continuation  of  the  same  character  of  work  as  heretofore 
under  the  existing  project  until  completed  to  Camden.  To  this,  and  the  estimate  of 
probable  cost  of  finishing  same,  is  respectfully  submitted  : 

3,285  logs  and  stumps,  at  $8 |26,280  00 

10  miles  of  river  banks  (250  large  trees,  at  SI,  and  1,000  small  trees,  at  10 
cents),  at  $350 3.500  00 

Total '. 29,780  00 

General  and  local  superintendence,  per  year,  10  per  cent 2,97d  00 

Add  10  per  cent,  for  contingencies 2, 978  00 

Total 35.r36  00 

In  addition  to  the  above  a  yearly  appropriation  of  about  |5,000  will  be  required,  it 
is  thought,  to  keep  the  river  free  from  snags  and  drift. 

The  depth  desired  is  about  3.5  feet  at  dead  low  water.  The  Wateree  is  naturally  a 
deep  stream,  and  there  would  be  probably  very  little  work  necessary,  besides  remov- 
ing logs  to  furnish  this  depth.  .  This,  however,  can  only  be  accurately  determ.ned  by  a 
careful  survey  of  sand-bars. 

There  are  doubtless  a  greater  number  of  logs  to  be  removed  between  the  two  rail- 
road bridges  than  elsewhere  at  present.    Higher  up  the  river  is  comparatively  open. 

The  first  bridge,  coing  up,  is  owned  by  the  South  Carolina  Railroad  Company.  It 
is  not  provided  witn  any  draw  opening.  Trains  run  through  it.  Stone  abutments  at 
west  end,  wooden  piers  with  a  continuation  of  trestle-work  at  east  end.  Length  of 
bridge  proper,  420  feet..  Bottom  of  bridge  18  feet  above  dead  low -water  level.  The 
water  rises  and  falls  here  about  11  feet  in  ordinary  freshets. 

The  next  bridge  is  owned  by  the  Wilmington,  Columbia  and  Augusta  Railroad 
Company.  It  has  no  draw  openings;  trains  run  on  its  deck;  stone  abutments  and 
piers.  Length  of  bridge,  336  feet;  height  of  bottom  of  bridge  above  dead  low  water 
IS  21  feet.    The  rise  and  fall  of  the  water  in  ordinary  freshets  is  about  11  feet. 

The  next  is  a  county  bridge  at  Camden.  Height  of  top  of  bridge  above  dead  low 
water,  35  feet. 

I  respectfully  send  herewith  a  sheet*  showing  the  profile  of  the  rise  and  fall  of 
water,  as  indicated  on  drawing.  The  gauge  readings  were  recorded  by  the  time -keeper 
between  mouth  of  river  and  Camden  as  work  progressed  between  those  points. 

The  Wateree  drains  a  rich  country  in  the  cotton  belt  of  this  State.     Much  valuable 
timber  is  found  therein,  including  walnut.    The  people  are  prosperous,  cultivating  , 
large  areas  in  cotton.    The  owners  of  pine  lands  are  only  waiting  for  transportation 
to  be  furnished  via  the  river  before  going  largely  into  the  naval-store  business.    Mocb 
high -land  rice  is  yearly  produced. 


* 


Omitted. 
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The  map  of  the  State  will  show  yon  what  a  conYenience  boats  on  the  Wateree 
iroiild  be  to  much  of  the  conntry  in  that  vicinity. 
The  Wateree  at  ita  mouth  meet«  the  Congaree  and  forms  the  Santee  River. 

COMMBKCE. 

At  present  there  is  no  commerce  on  the  river.  A  small  stetaiuer  capable  of  carrying 
abont  300  bales  of  cotton  has  been  within  the  past  few  days  placed  on  the  river  by 
the  South  Carolina  Steamboat  Company.  They  will  in  all  probability  build  up  a  large 
and  paying  trade.  The  prospective  commerce  for  the  first  year  of  a  line  of  boats  run- 
ning regularly  on  this  stream  would  be  about  as  follows^  as  well  as  could  be  ascertained : 

OUTWARD  FREIGHT. 


Articles. 


Cotton bales.. 

Rosin barrels.. 

Spirits  turpentine do 

bushels.. 


Quantity. 


Total 


8,600 
17.000 

4.000 
60.000 


Value. 


$400,000 
64.000 
60^000 
62,500 


576.600 


INWARD  FREIGHT. 


Oeaeral mercbandise tonsf  (about)..:         10,000 


$400,000 


There  would  be  also  lumber,  timber,  shingles,  &c.|  in  large  quantities,  but  for  these 
DO  approximate  figures  can  be  arrived  at.  The  commerce  would  increase  from  year 
to  year  timber  as  the  boats  come  to  ran  with  fixed  regularity. 

During  the  dead  low  water  peiiod  of  last  fall,  forty  water-guages  were  established 
on  the  river  between  Camden  and  its  month,  at  proper  intervals,  with  the  zero  of 
each  at  that  water-level.  We  will  thus  be  enabled  to  do  no  more  work  than  necessary 
to  keep  to  the  desired  depth  at  dead  low  water  though  the  river  might  be  rising. 

A  letter  from  Mr.  Cordes,  general  manager  of  the  South  Carolina  Steamboat  Com- 
pany, is  herewith  sent.    It  explains  itself. 

Work  was  done  by  hired  labor  and  machinery,  and  supplies  purchased  in  open 
market.  ' 

In  connection  with  this  work,  I  wish  to  add  that  Mr.  E.  C.  Easterling,  time-keoper 
of  this  work,  has  been  prompt  and  efficient  in  the  performance  of  his  duties. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
Assistant  Lngineer, 
Capt.  W.  H.  BiXBY, 

Carps  of  Engineers. 


LICTTKR  OF  THE  GENERAL  MANAGER  OF  THE  SOUTH  CAROLINA  STEAMBOAT  COMPANY; 

Charleston,  S.  C,  June  1,  1885. 

Sir:  In  reply  to  your  question  as  to  whether  the  logs  obstructing  the  channel  of 
the  Wateree  River,  South  Caridina,  have  prevented  our  company  running  a  line  of 
steamers  on  that  river  or  not,  I  have  to  say  that  in  the  present  condition  of  the  river 
ao  far  as  logs  are  concerned,  I  can  see  no  reason  why  a  boat  drawing  irom  3  to  4.5  feet 
could  not  run  with  a  sufficient  degree  of  safety  for  from  six  to  nine  months  out  of  the 
twelve,  or  during  the  flush  water  period  from  Camden  down.  I  am  convinced  that 
the  works  previously  accomplished  by  the  United  States  Government  has  greatly  im- 
proved this  stream,  which  was  so  filled  with  logs  as  to  render  it  impossible  for  boats 
to  run,  except  only  at  high  water.    Even  then  it  was  dangerous. 

Since  we  have  seen  that  the  Government  shows  a  disposition  to  continue  to  improve 
the  navigation  on  this  river,  we  have  become  anxious  to  run  a  regular  line  of  steamers 
of  350  tons  each  from  Camden  down.  We  firmly  believe  that  the  amount  of  freight 
which  we  would  at  once  transport  would  eucourage  us  to  continue  the  boats  and 
build  up  a  paying  trade. 

The  Wateree  flows  through  a  rich  country,  and  we  have  every  reason  to  believe 
that  an  important  commerce  could  be  soon  built  up.     We  are  prevented  from  carrying 
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ODt  onr  wishes  in  this  respect  by  the  existence  of  the  two  railroad  bridges  over  the 
river,  and  both  are  without  draws  to  admit  of  the  free  pn^^age  of  boats. 

We  have  recently  placed  a  small  low-built  §teamer  on  tbiH  river  with  the  hope  that 
she  might  be  able  to  pass  nnder  the  bridges,  but  I  have  Just  been  notified  that  thii 
boat  is  now  at  the  railroad  bridge  nnable  to  pass  on  account  of  a  rise  of  9  feet  in  the 
river.  This  does  not  give  onr  boat  clearance  enough  to  pass  under  bridge,  though  we 
lower  smoke-stack  and  remove  pilot-house. 
Very  respectfully,  yours, 

H.  8.   CORDES, 
General  ManageTf  South  CaroHna  Steamboat  Compaait. 
Mr.  Reid  Whitpord, 

A§8i9tant  Engineer, 


M  14. 

PRELIMINARY  EXAMINATION  OF  NORTHEAST   BRANCH   OF  CAPE  FEAR 

RIVER,  NORTH  CAROLINA. 

United  States  Engineer  Office, 

Wilmington  J  N.  C,  October  24,  1884, 

Sir:  I  have  the  hoDor  to  sabmit  the  following  report  upon  the  North- 
east Cape  Fear  Eiver,  in  accordance  with  iustractions  contained  in  let- 
ters from  your  office,  dated  July  31  and  September  4,  1884. 

The  instructions  of  your  letters  call  for  an  examination  preliminary 
to  a  **resurvey."  This  office  .does  not  possess  any  record  nor  informa- 
tion of  any  previous  official  survey,  nor  even  preliminary  examination 
of  this  river. 

The  examination  of  this  stream  was  at  first  intrusted  to  Assistant 
Engineer  W.  H.  James,  who  had  formerly  mapped  the  region  himself 
while  locating  a  common  road  and  drain  through  this  region  and  its 
neighboring  swamp.  Assistant  Engineer  James's  sudden  death  occurred 
before  he  had  time  to  submit  his  report. 

The  following  report  is  submitted  by  mypelf,  after  a  personal  visit  to 
the  river,  at  three  different  points,  and  after  a  study  of  its  maps,  and 
after  the  collection  of  general  information  and  statistics  from  various 
persons  directly  interested  in  its  navigation. 

The  Northeast  Cape  Fear  River  is  formed  from  several  small  creeks 
which  rise  in  the  north  and  east  of  Duplin  County,  and  which  join  at 
Hallsville,  in  the  center  of  Duplin  County.  The  river  then  flowa  in  a 
general  southern  direction  about  120  miles  to  Wilmington,  where  it  en- 
ters the  Cape  Fear  River.  In  its  upper  portion  it  is  about  12  miles  dis- 
tant from  the  Wilmington  and  Weldon  Railroad  ;  during  the  lower  90 
miles  of  its  length  is  never  more  than  6  miles  away  from  this  railroad. 

From  its  mouth  at  Wilmington  up  30  miles  to  Rocky  Point  the  river, 
at  low  and  medium  water,  is  from  300  to  200  feet  wide,  and  its  channel 
is  everywhere  at  least  60  feet  wide  and  from  12  to  30  (average  15)  feet 
deep  at  high  tide;  it  has  a  rise  and  fall  of  tide  of  about  2  feet,  and  an 
alternate  ebb  and  flood  of  about  2  miles  per  hour.  At  about  12  mile^ 
from  Wilmington  by  water  is  the  mouth  of  Long  Creek,  or  Lillingtoo 
River,  upon  which  $6,000  was  spent  in  1882  and  1883,  to  give  a  depth 
of  from  7  to  60  feet,  and  a  width  of  from  45  to  500  feet  over  11  miles  of 
river  irom  its  mouth  to  Lilliugton.  'No  regular  line  of  boats  of  any 
kind  are  as  yet  running  in  return  for  the  above  improvement,  i^ear 
Castle  Hayne,  about  18  miles  from  Wilmington  by  water,  the  river  is 
crossed  by  the  Wilmington  and  Weldon  Railroad  over  a  bridge  withont 
a  draw,  leaving  under  it  a  clear  height  of  only  12  feet  at  lowest  tide,  10 
feet  at  nigh  tide,  and  8  feet  during  freshets. 


APPENDIX   M — ^REPORT    OP   CAPTAIN    BIXBY.  1129 

Prom  Rocky  Point  30  miles  more  to  BanDerman'a  Bridge,  60  miles 
from  Wilmiugton',  the  Northeast  Cape  Fear  River  is  still  a  stream  of 
aboat  100  to  150  feet  width  and  6  to  30  feet  chaunel  depth  at  low  tide, 
with  2  feet  rise  and  fall  of  tide  aui  an  alternate  ebb  and  flood  of  about 
3  and  1  miles  per  hour. 

At  Banuermau's  Bridge  is  a  draw-bridge,  said  to  be  slightly  out  of 
repair.  ^ 

From  Banuerman's  Bridge  12  miles  more  to  Kroom's  Bridge,  about 
72  miles  above  Wilmington,  the  river  still  retains  its  tidal  character 
and  a  free  depth  of  from  4.5  to  6  feet  at  all  times  of  the  year.  Kroom's 
Bridge  is  also  without  a  draw,  obstructing  navigation  during  the  high- 
water  season. 

From  Kroom's  Bridge  about  68  miles  more  to  Hallsville,  about  120 
miles  by  water  from  Wilmington,  the  river  becomesmorenarrow,  crooked, 
shallow,  and  rapid,  and  loses  entirely  its  tidal  character.  At  low  stages 
of  water  it  is  not  navigable  even  for  shallow  flats ;  at  medium  stages  it 
is  occasionally  navigable  for  boats  of  20  inches  draught ;  and  during 
freshets  it  is  easily  navigable  by  such  boats.  This  navigation  is,  how- 
ever, further  impeded  by  a  bridge  without  a  draw  at  Chinquepin,  12 
miles  below  Hallsville. 

Above  Eallsville  there  is  no  navigation  at  all. 

As  far  as  can  be  at  present  learned,  about  15,000  barrels  of  i*aval 
stores  is  all  the  freight  that  comes  to  the  river  above  Kroom's  Bridge ; 
abont  15,000  more  barrels  come  to  the  river  in  the  vicinity  of  Kroom's 
and  Bannermau's  bridges,  and  about  30,000  to  40,000  tons  of  stone  from 
Rocky  Point  and  its  neigboorhood. 

The  navigation  from  Banuerman's  Bridge  down  past  Rocky  Point  to 
Wilmington  is  already  so  good  that  a  small  steamer  with  two  small 
flats  abreast,  making  a  total  width  of  about  40  feet,  and  an  exterior 
draught  of  2  feet,  has  had  no  difficulty  in  descending  the  river  at  night 
at  a  medium  stage  of  water. 

Various  attempts  have  been  already  made  to  establish  a  line  of  steam- 
boats upou  this  river.  A  small  steamer  of  38  tons,  able  to  carry  250 
barrels  of  naval  stores,  was  run  up  to  Banuerman's  and  Kroom's  bridges 
twice  a  week  for  about  two  years,  from  about  1872  to  1874,  and  then 
given  up  because  it  did  not  pay.  The  same  attempt  was  made  for 
another  two  years,  from  about  1874  to  1876,  and  also  given  up,  for  the 
same  reasons.  Later  still,  another  attempt  was  made  with  a  still  smaller 
boat,  and  also  given  up.  This  year  the  people  near  Banuerman's  Bridge 
have  tried  to  hire  a  small  steamer  to  run 'there,  but  could  only  offer  as 
inducements  to  its  owner  the  promise  of  150  barrels  (23  tons)  of  naval 
stores  per  week. 

It  may  appear  at  first  sight  surprising  that  so  fine  a  river  carries 
80  little  freight;  but  the  country  east  of  this  riv^er  is  almost  all  marshy 
and  uni)roductive  for  several  miles  back  from  the  river  bank,  while  the 
country  west  of  the  river  is  crossed  at  an  average  distance  of  4  to  5« 
miles  by  a  good  line  of  railroad  running  straight  to  the  Wilmington 
market  Under  these  circumstances  it  is  cheaper  to  send  the  stores  to 
market  by  rail  than  to  haul  them  several  miles  to  the  river  bank  to  for- 
ward later  by  boat.  It  does  not  appear  to  me  at  all  probable  that  the 
commerce  of  this  river  will  increase  to  any  great  extent  for  many  years 
to  come. 

The  30,000  tons  and  more  of  stone  from  Rocky  Point  is  already  be- 
ing carried  down  by  large  tugboats  and  large  flats  without  the  slight- 
est difficulty  except  that  due  to  the  bridge  near  Castle  Hayne,  already 
alladed  to.    This  bridge  is  a  serious  obstruction  (and  the  only  serious 
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obstruction)  to  au  otherwise  free  navigation  upon  42  miles  of  tidal  river 
everywhere  at  least  6  feet  deep. 

It  is  not  at  all  impossible  that  the  line  of  inland  navigation  from 
Beaufort,  K.  O.,  to  Wilmington  will  some  day  run  through  this  neigh- 
borhood, and  will  then  utilize  a  ])ortion  of  this  river ;  but  until  such 
day  arrives  this  river  is  already  improved  far  ahead  of  the  demands  of 
its  commerce.  ^ 

Under  the  above  circumstances  it  is  my  opinion  that  at  present  the 
l^^ortheast  Cape  Fear  River  is  not  worthy  of  improvement,  and  1  see  no 
good  reason  for  any  resurvey. 

Verv  respectfully,  your  obedient  servant, 

W,  H.  BlXBY, 

Captain  of  Engineers, 
The  Chief  of  Engineers,  U.  8.  A. 


PRELIMINARY     SURVEY     OF    NORTHEAST     BRANCH     OF     GAPE    FEAB 

RIVER,    NORTH    CAROLINA. 

United  States  ENaiNBUR  Office, 

Wilmington^  N.  0.,  February  14,  1885. 

Sir  :  1  have  the  honor  to  submit  the  following  report  upon  a  prelimi- 
nary survey  of  the  Northeast  Cape  Fear  River,  North  Carolina,  in  accord- 
ance with  instructions  contained  in  letter  from  your  office  dated  January 
23,  1885. 

My  report  of  October  24, 1884,  upon  a  preliminary  examination  of  this 
river,  stated  that  the  Wilmington  and  Weldon  Railroad  Bridge  at  Cas- 
tle Hayne,  18  miles  from  Wilmington  by  water,  was  a  serious  obstruc- 
tion to  its  present  navigation,  that  otherwise  the  river  was  already  im- 
proved far  ahead  of  the  demands  of  its  commerce,  and  that  it  was, 
therefore,  not  worthy  of  further  improvement  by  the  General  Govern- 
ment. However,  after  that  report  was  written  I  found  that  the  river 
channel  2  miles  from  Wilmington,  and  just  below  the  draw  of  the  Wil- 
mington, Columbia  and  Augusta  Railroad  Bridge,  was  partially  and 
dangerously  obstructed  by  the  submerged  ])iers  of  an  old  wagon  bridge. 
The  present  survey,  authorized  by  your  office  at  my  request,  was  made 
to  determine  the  amount  of  these  obstructions  and  the  probable  cost  of 
their  removal. 

This  report  is  accompanied  by  the  following  maps : 

(1)  A  general  map  of  the  Northeast  Cape  Fear  River  and  its  sarroiiDdings  (from 
United  States  post-office  map  of  North  Carolina),  1884  ;  scale  of  rTT^crrv* 

(2)  A  detailed  map  of  the  submerged  piers  and  the  neighboring  river,  1885 ;  scale 
of  TriiffB- 

^    The  survey  was  intrusted  to  Assistant  Engineer  Charles  Humphreys, 
wliose  report  and  map  are  herewith  appended. 

The  bridge  to  which  these  piers  belonged  was  destroyed  over  twenty- 
five  years  ago,  and  very  few  persons  can  remember  ever  having  seen  it. 
Two  of  these  submerged  piers  are  directly  below  the  draw-span  of  the 
bridge  and  exactly  in  the  desirable  ship-channel.  They  are  about  10 
feet  wide,  30  feet  long,  and  consist  of  a  wooden  crib-work  filled  with 
loose  rubble  or  stone  ballast.  One  pier  rises  to  within  7  feet  of  low- 
water  level ;  the  other  rises  fully  to  low- water  level.  Both  piers  inter- 
fere seriously  with  proper  use  of  the  bridge-draw,  and  both  are  danger- 
ous obstacles  to  navigation. 
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The  removal  of  these  obstructions  is  very  desirable ;  if  done  thor- 
oughly, as  recommended  by  Mr.  Humphreys,  it  may  cost  as  much  as 
$700. 

With  reference  to  the  upper  portion  of  the  Kortheast  Cape  Fear  River, 
I  have  to  submit  herewith  a  report  upon  its  commerce  handed  to  me  too 
late  to  be  included  in  my  report  of  October  24, 1884.  This  report  indi- 
cates a  commerce  somewhat  in  excess  of  that  shown  by  my  own  report; 
but  the  increase  is  not  sufficient  to  justify  me  in  changing  my  previously 
expressed  opinion. 

IJuder  the  above  circumstances,  I  have  therefore  to  recommend  $700 
as  an  amount  that  can  profitably  be  expended  upon  the  improvement 
of  the  Northeast  Cape  Fear  River  by  the  removal  of  the  obstructions 
due  to  the  sunken  piers  of  the  old  bridge  about  2  miles  above  Wilnnng- 
ton. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
(Through  Lieut.  Col.  W.  1?.  Craighill,  Supervising  Engineer.) 

[First  indorsement.] 

United  States  Engineer  Office, 

Baltimore^  Md.j  February  19,  1885. 

Approved  and  respectfully  forwarded  to  the  Chief  of  Engineers. 

Wm.  p.  Ceaighill, 

Lieut,  CoL  of  Engineer$. 

RKPORT  OF  MR.  CHARLES  HUMLPURRYS,   ASSISTANT  ENGINEER.    . 

Wilmington,  N.  C,  January  31,  1885, 

Captain  :  I  have  the  honor  to  forward  herewith  the  map  of  the  Northeast  Cape  Fear 
RiTer,  near  the  Wilmington,  Columbia  and  Augusta  Railroad  bridge,  as  ordered  by 
yonr  letter  of  January  3,  showing  ''old  piers ''  in  channel  of  draw. 

Pier  No.  1  is  a  crib  of  square  tiiqbers,  drift  bolted  together.  The  top  of  the  pier  is 
about  at  mean  low-water  level,  and  is  about  10  feet  by  30  feet.  Yvom  about  8  feet 
below  mean  low  wat-er  on  down  it  is  tilled  with  small  rock. 

Pier  No.  2  is  about  7  feet  below  mean  low  water,  and  is  composed  of  timber  and 
•tone. 

I  think  Piers  Nos.  1  and  2  should  be  removed  to  about  12  to  15  feet  below  mean  low- 
water  level,  a  red  spar  booy  placed  on  Pier  No.  3,  and  also  some  of  the  old  piles  below 
the  Ferry  Landing  should  be  removed. 

I  estimate  this  work  to  cost  about  $600  to  |700,  perhaps  less. 

The  draw-fender  pier  is  becoming  rotten.  Incase  it  should  be  rebuilt  it  would  be  an 
improvement  to  navigation  if  its  direction  was  parallel  to  the  thread  of  the  current. 
Very  respectfully,  your  obedient  servant, 

CiiARLES  Humphreys, 

A»^tant  Engineer, 
Capt.  W.  H.  BiXBY, 

Corps  of  Engineer 8 f  U,  S,  A,  • 


report     or  PRODUCTIONS  OF  THE     COUNTRY  ADJACENT  TO  THE    NORTHEAST    CAPE 

FEAR  RIVER. 

Wilmington,  N.  C,  October  28,  1884. 

Castle  Havne,  22  miles  from  Wilmington,  is  about  one-half  of  a  mile  above  the  Wil- 
mington ana  Weldon  Railroad  Company's  bridge.  This  bridge  is  quite  a  serious  ob- 
struction to  navigation,  especially  in  times  of  high  water.  Steamboats  are  obliged  to 
lower  their  smoke  stacks,  and  in  some  instances  wait  for  low  tide,  to  pass  their  pilot 
hooses  nnder  the  bridge. 

I  learn  that  the  shipments  from  Castle  Hayne  consist  of  peanuts,  cotton,  crude  tur- 
pentine, tar,  shingles  and  fire-wood,  but  could  not  obtain  reliable  information  as  to 


1132      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 


qnantity.  .Sturgeon  Creek,  24  miles;  Island  Creek,  27  miles;  and  Harrison's  Greek, 
&  miles,  each  helpt*  to  swell  the  aggregate  of  shipments. 

At  Rocky  Point,  or  Lewis's  Ferry,  &  miles  from  Wilmington,  the  Messrs.  French  have, 
for  several  years,  been  quarrying  limestone  rock,  working  sometimes  500  hands,  and 
employing  a  steam  tug  and  several  lighters  in  transporting  the  rock  to  Federal  Point 
Inlet.  They  also  have  a  lime-kiln  and  make  several  grades  of  lime  suitable  for  bnilding 
and  agricultural  purposes :  their  band-making  machinery,  cotton-gin,  and  mill  for 
grinding  phosphate  rock  Ys  run  by  steam-engine.  A  new  lime-kiln  of  increased 
capacity  is  soon  to  be  erected,  and  the  apparently  inexhanstive  quantity  of  the  rock, 
with  the  energy  and  business  tact  of  proprietors,  indicate  that  Kocky  Point  is  des- 
tined to  become  an  important  factor  in  the  commercial  prosperity  of  this  section. 
Those  gentlemen  also  have  a  large  farm,  whereon  they  grow  cotton,  peanuts,  com,  po- 
tatoes, fruit,  dec.  A  few  miles  above  Rocky  Point  the  river  has  left  the  original  chan- 
nel and  cut  out  through  the  swamps  a  thoroughfare,  which  is  about  two -thirds  the 
width  of  the  river  and  verv  deep.  This  thoroughfare  is  about  3  miles  shorter  than 
the  old  river,  and  is  used  by  boats  of  100  feet  length  successfully,  though  it  is  very 
crooked. 

Bannerman*s  Bridge,  55  miles  from  Wilmington,  is  an  in^portant  shipping  point 
Holly  Shelter  Creek  comes  in  here,  and  the  products  of  three  turpentine  stills,  amount- 
ing to  12,000  barrels  of  rosin  and  spirits  and*  1,500  barrels  of  crude  turpentine,  are 
shipped  down  this  creek;  1,540,000  feet  of  cypress  timber,  200,000  feet  of  pine,  and 
100,000  shingles  are  part  of  the  shipments  from  Holly  Shelter  Creek.  The  tide  rises st 
Bannerman's  Bridge  about  2  feet.  The  depth  of  .water  is  said  to  be  sufficient  to  allow 
a  boat  drawing  6  feet  to  come  to  Bannerman's  at  all  seasons. 

Kroom's  Bridge,  75  niiies,  is  the  beginning  point  of  a  canal  that  is  proposed  to  be  cnt 
by  convict  labor,  funiished  by  the  State  of  North  Carolina,  for  the  purpose  of  drain- 
ing'^Angola  Bay,  in  which  bog  it  is  estimated  there  are  60,000  acres  of  land,  which 
will  become  very  valuable  for  agricultural  purposes.  In  this  swamp  there  arc  large 
quantities  of  valuable  timber.  There  is  6  feet  of  water  at  Kroom's  Bridge  at  all  sea- 
sons. South  Washington,  5  miles  above  Kroom's,  is  at  the  head  of  tide- water  naviga- 
tion, and  3  miles  east  of  the  Wilmington  and  Weldon  Railroad.  From  this  point  down 
to  Bannerman's  the  railroad  absorbs  most  of  the  freight  which  would  go  by  the  river 
if  shipping  facilities  were  afforded. 

Above  South  Washington  shoals  occur  frequently.  At  present  the  depth  of  water 
on  shoals  would  not  be  1  foot.  These  shoals  are  supposed  to  be  caused  by  logs  and 
other  obstiuctions  in  the  channel.  Between  shoals  the  water  is  in  many  places  10  to 
15  feet.  It  is  thought  that  the  removal  of  the  logs  would  cause  the  river  to  work  oat 
to  such  an  extent  that  many  thousand  acres  of  swamp  lands  could  be  successfully 
drained  and  cultivated.  From  Kroom's  Bridge  to  Chinquapin,  estimated  at  75  miles, 
the  river  is  navigable  for  light-draught  flat-bottomed  steamers  about  eight  months 
of  the  year.  The  flats  which  carry  the  products  of  the  upper  part  of  the  river  are 
often  loaded  down  to  a  draught  of  2.5  feet.  Shoals  generally  have  about  3  feet  water. 
The  current  is  strong,  indicating  a  good  deal  of  fall  to  the  river.       ' 

At  Hullville  I  found  three  stores.  The  shipments  amount  to  9,000  oar rels  of  rosin, 
1,000  barrels  of  spirits,  2,0(K)  barrels  of  tar,  240  bales  of  cotton,  60,000  pounds  of  dos 
tongue,  100,000  feet  of  timber.  Above  Hallville  the  river  becomes  more  shoaly,  and 
flats  can  only  go  in  time  of  freshets  to  Sarecta,  20  miles,  and  Kornegay,  40  miles. 
There  are  a  good  many  landings  that  I  could  not  visit  in  the  time  I  had  at  my  dis- 
posal, and  several  of  the  gentlemen  to  whom  I  was  referred  as  capable  of  giving  re- 
liable information  were  awa^'  from  home.  Had  I  succeeded  in  finding  them  the  ag- 
gregate would  be  largely  increased. 

The  aggregate  amount  of  freight  shipped  from  the  points  visited  is  as  follows,  and 
it  is  highly  probable  that  with  lucreased  facilities  this  amount  w*ould  increase  a  hun- 
dred fold. 

Aggregate  amount  of  annval  shipments  on  Northeast  Cape  Fear  Biver. 


Articles. 


Spirits  tnrpentine barre Is. 

Kosin do... 

Tar do... 

Tnrpentine  (crude) do  .. 

Com basbeU. 

Potatoes do... 

Rice do... 

Peas do... 

Peanuts do... 


Articles. 


Cotton bales . 

Shingles 

Staves  (not  estimated) 

Timber  (cypress) feet. 

^Ti mber  (pine) do  . . 

Dog  tongue pounds. 

Pork do... 

Chickens,  eggs,  hides,  tallow,  bees- 
wax, furs,  &c. 


QaaotitT. 


GO0.0W 


l.540,(M» 

8,OUO,0M 

208,  OM 

S,OM 


Respectfully  submitted. 


D.  M.  O'Hanlon. 
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M  15. 

PREUMINARY  EXAMINATION  OF  BOGUE  SOUND,  BETWEEN  NEW  RIVBS 

AND  BEAUFORT,  NORTH  CAROLINA. 

United  States  Ei^^ineer  Office, 

Wilmington,  N.  C,  October  24, 1884. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  a  prelimi- 
nary examination  of  Bogue  Sound,  between  Kew  River  and  Beaufort, 
N.  O.,  in  accordance  with  the  instructions  contained  in  letters  from  your 
office  dated  3l8t  July  and  4th  September,  1884. 

No  detailed  personal  examination  of  the  entire  sound  was  deemed  nec- 
essary, because  such  examination  has  been  already  made  (see  examination 
of  Bogue  Sound  to  N<fw  River,  pages  36,37,  Ex.  Doc.  No.  30,Senate,Forty- 
eighth  Congress,  first  session ;  and  of  White  Oak  River,  see  pages, 
1,  113-114,  1  22,  Annual  Report  Chief  of  Engineers  for  1882;  and  of 
New  River,  see  pages  1, 117-119, 1  24,  Annual  Report  of  Chief  of  En- 
gineers for  1882),  and  because  1  had  been  able  to  consult  a  tracing  of  a 
recent  Coast  Survey  map  of  the  whole  sound,  constructed  to  a  scale  of 
about  3  inches  to  the  mile.  For  these  reasons  my  examination  was  con- 
fined to  visiting  only  one  end  of  Bogue  Sound  proper,  and  to  studying 
the  character  of  the  sound  by  a  visit  to  other  similar  but  more  conven- 
ient localities,  checking  such  study  by  reference  to  the  Coast  Survey 
map  above  alluded  to.  In  order  to  get  further  details  as  to  the  com- 
merce of  the  sound,  I  sent  Assistant  Engineer  R.  Ransom  to  Swans- 
borough  and  New  River  for  that  special  purpose,  his  report  being  ap- 
pended herewith. 

Bogue  Sound  proper  extends  from  Beaufort  Harbor  westward  about 
24  miles  to  WhiteOak  River,  opposite  Bogue  Inlet.  It  is  generally  from 
1  to  3  (average  2)  miles  wide,  and  generally  from  2  to  20  (average  3  to 
4)  feet  in  depth,  with  at  least  3  feet  depth  in  the  main  channel.  There 
is,  however,  about  3  miles  of  shoal,  where  the  water  is  only  about  2  feet 
deep  at  low  water.  The  average  rise  and  fall  of  th«\  tide  is  about  1.5 
feet.  One  bC  the  proposed  routes  of  inland  navigation  from  Beaufort 
Harbor  to  Wilmington  passes  through  the  whole  length  of  the  sound. 

Boats  drawing  5  feet  of  water  can  enter  Bogue  Inlet  from  the  ocean 
and  go  nearly  2  miles,  to  Swansborough,  a  town  of  over  500  inhabitants, 
and  about  3  miles  farther  up  White  Oak  River.  Boats  drawing  but  3 
feet  can  go  15  miles  farther.  The  most  of  the  produce  from  White  Oak 
River  and  Swansborough  is,  however,  carried  to  Beaufort  Harbor  by 
Bmall  boats  through  the  sounds  in  order  to  avoid  an  ocean  journey,  and 
it  is  said  that  a  small  light-draughtsteamerisshortly  torun  between  these 
two  places.  .The  shipments  from  this  locality  at  present  are  about 
20,000  barrels  of  naval  stores,  3,000  bales  of  cotton,  4,000  barrels  of 
peanuts,  and  15,000  barrels  of  iish.  Tlie  forests  of  White  Oak  River 
are  able  to  furnish  large  amounts  of  lumber. 

Bogue  Sound  proper  ends  at  White  Oak  River  and  Bogue  Inlet,  but 
IB  continued  about  17  miles  to  New  River  by  a  narrow,  crooked,  tide- 
water creek  zigzagging  through  marshes  from  1  to  2  miles  wide  and 
with  from  8  to  24  (average  12)  inches  depth  of  water  overlying  its  soft 
mad  bottom.  One  of  the  proposed  routes  of  inland  navigation  from 
IKew  Berne  to  Wilmington-  extends  from  Swansborough  through  this 
marsh  land  to  beyond  New  River. 

Boats  di*awing  5  feet  of  water  can  enter  New  River  Inlet  from  the 
ocean  and  go  nearly  20  miles  up  New  River  to  a  point  about  3  miles 
above  Onslow  (Jacksonville),  a  town  of  about  1,000  inhabitants,  the 
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coanty-seat  of  Onslow  County.  This  navigation  is  partially  obstructed 
by  the  existence  of  only  a  50-foot  width  of  crooked  channel  through 
nearly  7,000  feet  length  of  oyster  rock.  Ten  thousand  dollars  was  ap- 
propriated this  year  to  widen  this  cut,  but  no  work  is  being  done  here 
at  present,  because  such  work  cannot  be  carried  on  here  with  advantage 
until  $20,000  is  availaAle.  The  annual  shipments  (either  by  wagon  or 
by  boat)  from  this  locality  are  at  present  about  4,600  bales  of  cotton, 
35,000  bushels  of  rice,  50,000  bushels  of  corn,  10,000  bushels  of  peanuts, 
100,000  barrels  of  naval  stores,  50,000  barrels  of  fish,  and  large  quanti- 
ties of  oysters,  for  which  this  river  is  famous.  Kearly  40,000  acres  of 
oyster  farms  and  large  fore>ts  of  timber  are  available  for  use.  Their 
proper  development  is  delayed  because  of  lack  of  easy  and  free  trans- 
portation to  market.  An  appropriation  of  $15,000  more  for  New  River, 
a  work  already  decided  to  be  "  worthy  of  improvement,"  will  open  this 
river  freely  to  the  ocean,  and  will  afford  a  free  passage  for  small  boats 
to  Beaufort  and  Wilmington,  the  nearest  markets.  It  would,  however, 
require  a  canal  nearly  25  miles  long,  dredged  to  at  least  100  feet  width 
and  3  feet  depth,  at  a  cost  of  at  least  $200,000,  to  afford  a  free  passage 
to  similar  small  boats  through  the  sound  from  New  Eiver  to  White  Oak 
Inlet. 

As  the  ^'  inland  line  of  navigation  "  now  extends  from  New  Berne  to 
Beaufort,  N.  C,  it  will  undoubtedly  be  further  extended  from  Beaufort 
toward  Wilmington.  In  such  case  the  whole  extent  of  the  sound  from 
Beaufort  Harbor  to  New  River  will  require  a  careful  survey,  but  such  a 
survey  is  not  needed  until  then. 

In  my  opinion  Bogue  Sound  from  White  Oak  River  to  New  River 
cannot  be  improved  except  at  a  cost  far  exceeding  that  demanded  to-day 
by  the  present  and  prospective  commerce,  and  is  therefore  to-day  ^^not 
worthy  of  improvement." 

At  the  same  time  it  is  my  opinion  Bogue  Sound  from  Beaufort  Har- 
bor TO  White  Oak  River  is  worthy  of  improvement  for  the  benefit  of 
White  Oak  River,  provided -that  such  improvement  is  moderate  in  cost. 
Owing  to  the  extent  of  territory  and  the  shifting  nature  of  the  channel 
bottom,  such  approximate  cost  of  improvement  cannot  be  determined 
without  recourse  to  a  survey,  or  at  least  to  a  more  extended  examina- 
tion than  my  present  funds  allow.  An  extended  examination  of  suffi- 
cient accuracy  to  determine  such  cost  can  probably  be  made  for  $600. 
A  survey  sufficiently  accurate  to  determine  such  cost,  and  also  to  serve 
as  basis  for  a  project  for  such  moderate  improvement,  can  probably  be 
made  for  $1,000,  including  the  project  and  estimates  of  cost  of  improve- 
ments proper  to  be  made. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineeri. 
The  Chief  of  Engineers,  U.  S.  A. 


rrport  of  mr.  r.  ransom,  assistant  engineer. 

United  States  Engineer  Office, 

New  Berne,  N.  C,  October  :^0,  1884. 

Captain  :  In  compliaDoe  with  your  instractions,  dated  the  15th  instant  and  le- 
ceived  by  me  the  16th  instant,  I  have  the  honor  to  make  the  following  report  of 
"  preliminary  examination  "  required  thereby : 

Bogne  Sound  extends  from  Beaufort  Harbor  to  Swansborouf^h,  abont  25  miles.  At 
the  latter  place  enters  White  Oak  River,  a  stream  washing  up  into  the  oonnties  of 
Onslow  and  Carteret,  and  navigable  for  a  considerable  distance ;  but  my  time  was  too 
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limited  to  make  an  examinatioD.  From  Swanabomngh  are  shipped  now  about  $40,000 
of  naval  stores  annually,  with  no  probability  of  an  increase ;  2,500  to  8,000  bales  of 
eotton,  3,000  to  5,000  bushels  of  peanuts,  15,000  barrels  of  salt  fish,  besides  many  fish 
sent  to  Beaufort  and  Wilmington. 

On  White  Oak  River  are  large  quantities  of  pine,  oak,  cypress,  and  other  timber, 
the  forest  being  yet  but  little  pillf^j^ed. 

The  sound  between  Beaufort  and  Swansborough  is  op«u,  The  Coast  Survey  maps 
are  more  full  than  any  report  I  can  make. 

Between  Swansborough  and  New  River,  navigation  by  theeast-bound  or  inland  route 
is  impraoticable  now  except  by  v^y  small  boats  at  high  tide.  Perhaps  one- twentieth 
of  the  valuable  arable  land  is  cultivated.  This  does  not  include  large  tracts  not  sus- 
ceptible of  cultivation,  but  producing  timber. 

New  River  is  now  navigable  for  about  35  miles  for  craft  of  4  or  5  feet  draught,  but 
under  difficulties.  Three-quarters  of  a  mile  below  Jacksonville  the  stream  is  1^  miles 
wide,  and  opens  to  about  5  miles  at  its  month,  20  odd  miles  below.  Above  Jackson- 
ville the  stream  is  comparatively  narrow  and  can  hardly  bo  made  navigable  for  more 
than  12  or  15  miles  higher  up.  The  main  obstructions  to  vessels  drawing  8  or  10  feet 
of  water  are  the  bar  at  the  mouth  and  small  shoals  in  a  few  places  above,  together 
with  logs,  d:c.  Tide- water  jeaches  up  25  miles  above  the  bar  to  Jacksonville,  or  just 
below. 

About  4,000  to  5,000  bales  of  cotton,  30,000  to  40,000  bushels  of  rice,  .50,000  bushels 
of  com,  10.000  bushels  of  peanuts,  100,000  barrels  of  naval  stores,  50,000  barrels  of 
fish,  and  a  large  quantity  oi  fish  and  oysters  are  annually  shipped  and  hauled  from 
the  lands  and  waters  of  New  River.  About  one-fifteenth  to  one-twentieth  of  the 
available  land  is  covered  by  large  districts  of  primitive  forests  whose  timber  is  almost 
nntoached.  Excepting  the  naval  stores  all  these  products  would  probably  quadruple 
in  quantity  in  a  few  years  if  proper  egress' could  be  found  for  them. 

This  region  is  untapped  by  railroads,  and  almost  everything  that  is  sent  to  market 
£oe8  by  wagons  from  25  to  50  miles.    . 

I  deem  the  river  especially  **  worthy  of  improvement,''  for  the  fact  that  it  pene- 
trates an  exceptionally  productive  country  which  is  but  little  developed,  and  which 
has  no  other  means  of  sending  its  produce  with  facility  to  market.  Large  forests  of 
oak  timber,  almost  untouched,  lie  upon  its  banks  and  in  near  proximity.  Some  of 
the  best  natural  fisheries  in  the  State  are  here,  and  35,000  to  40,000  acres  of  oyster 
waters,  eqnal  to  any  in  the  world  and  famous  locally,  await  cultivation  and  devel- 
opment*  Six  years'  experience  in  this  region,  upon  the  Neuse,  the  Trent,  and  the 
Contentnia  rivers,  convince  me  that  New  River  would  increase  its  shipments,  and 
the  country  bordering  it  improve  in  quite  as  rapid  proportion  as  the  above-named 
streams,  perhaps  in  even  greater  degree. 

Accompanying  this  report  is  an  estimate  for  a  detailed  survey  of  New  River,  which 
mav  be  greater  than  needed ;  but  I  am  satisfied  that  good  economy  requires  careful 
and  fall  surveys  npon  which  to  base  projeot^or  further  work. 

ESTIMATE  FOR  THE  SURVEY  OF  XBW  RIVER. 


» 


En^neer  or  Purveyor  in  charge  of  party,  one  month $150 

Aasistant  surveyor  in  change  of  party,  one  month 100 

One  living-boat,  manned  for  party,  -one  month 150 

Bight  laborers,  assistants,  &c.;  4at|40,  |160;  4  at  |30,  |120 :..  280 

Provisions  for  12  men,  one  month 120 

Sandriee  and  contingencies 100 

900 
Very  respectfully,  your  obedient  servant, 

R.  Ransom, 
A8«islani  Engineer, 
Capt.  W.  H.  BiXBT, 

Corps  of  Engineers, 


survey  op  b06ue  sound,  between  krw  riyeb  and  beaufort, 

,  north  carolina. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  February  2, 1885. 

SiB:  I  have  the  honor  to  submit  herewith  my  report  upon  a  survey  of 
Bogae  Soand  between  New  Biver  and  Beaufort,  N.  C.,  in  accordance  with 
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instructions  from  your  office  dated  21st  July,  4th  Septembery  and  2Ut 
Ko^ember,  1884. 
This  report  is  accompanied  by  the  following  maps  :• 

1.  A  general  map,  drawn  to  a  scale  of  1  inch  to  8  miles,  showing  the 
general  surroundings  of  Bogue  Sound  (from  United  States  post-route 
map  of  North  Carolina.) 

2.  A  copy  of  the  United  States  Coast  Survey  Charts  of  Bogue  Sound, 
from  Beaufort  Harbor  to  New  Eiver  (in  seven  sheets).    Scale  ^i^ffmr* 

3.  A  tracing  showing  the  proposed  channel  through  Bogue  Sound 
from  Beaufort  Harbor  to  White  Oak  River  (Bogue  Inlet),  with  the 
depth  of  water  in  the  vicinity  of  this  channel  (in  five  sheets).  Scale 
•^irhsjf    (Surveyed  by  John  P.  Darling.) 

My  report  of  24th  October,  1884,  on  a  preliminary  examination  of 
this  locality  gives  fully  its  general  physiographical  and  commercial 
statistics;  and  explains  why  the  present  survey  was  limited  in  extent 
to  the  eastern  half  of  Bogue  Sound,  extending  from  Morehead  City  to 
(Bogue  Inlet)  White  Oak  liiver. 

Since  that  report  was  written  I  have  come  across  some  other  informa- 
tion upon  Bogue  Sound,  especially  between  Swansborough  and  New 
Kiver,  in  an  old  report  of  Mr.  S.  T.  Abert,  made  in  1876  (see  pages  25 
to  28,  Senate  Ex.  Doc.  No.  35,  Forty-fourth  Congress,  first  session), 
from  which  I  quote  the  following: 

From  Bogne  Inlet  to  Cape  Fear  Kiver  the  sand-banks — the  only  barrier  between  tbe 
sounds  and  the  ocean— become  much  lower  and  narrower.  In  times  of  storms  the  waves 
are  dashed  over  and  through  them  by  the  hurricanes,  the  sand  is  carried  by  sea  and 
wind   into  the  sounds,  deposits  are  made  at  the  meeting  points  of  the  tides  from  the 
numerous  inlets  with  which  the  coast  is  indented,  and  communication  at  mean  tide, 
even,  is  often  closed.    The  bars  and  shoals  become  the  bases  of  salt  marshes,  and 
their  accamulation,  which  is  progressive,  encroaches  upon  the  channels,  and  yesr 
by  year  they  are  becoming  clos^.    From  Swansborough,  following  the  channel 
to  the  west  of  Hoggins'  ana  Dudley's  Islands,  a  depth  of  8  feet  can  be  obtained 
as  far  as  to  the  entrance  of  South  Cow  Channel,  the  only  entrance  at  low  water 
communicating  with  succeeding  sloughs  leading  to  New  River  Inlet.     An  extensive 
shoal  bars  this  entrance,  save  a  very  narrow  passage  running  between  its  north- 
ern point  and  the  adjacent  marsh.    Through  this  passage,  and  for  three-fonrtlu 
of  a  mile,  only  3  to  7  feet  of  water  is  foftnd,  but  the  remainder  of  the  distance  to  Besr 
Inlet,  :i^f  miles,  carries  a  depth  of  from  8  to  14  feet.    The  depth  of  water  over  the  bsr 
at  Bear  lolet  at  low  water  is  5  feet.    The  tide  rises  4  feet;    From  Bear  Inlet  the  Bank 
Channel  is  wide  and  straight  for  a  distance  of  If  miles,  with  a  depth />f  between  7 
and  8  feet.    Here  the  communicating  slough  becomes  narrower  and  tortuous,  the 
islands  become  more  numerous,  and  the  depth  of  water  varying  at  nearly  every 
cast  from  2  to  8  feet  until  Brown's  Inlet  is  reached.    The  bottom  is  as  change- 
able as  the  depth,  being  either  hard  sand,  soft  sand,  mud,  or  oyster-rock.     There  i« 
no  channel  over  the  bar  at  Brown's  Inlet.    The  shoals  within  have  changed  and  in- 
creased a  great  deal  since  the  former  survey.    The  tide  rises  5.5  feet  at  the  inlet,  bat 
this  rise  decreases  rapidly  as  we  pass  into  the  creeks.    It  was  stated  by  an  old  fishe^ 
man  met  here  that  to  his  knowledge  the  banks  had  washed  back  50  yards  in  the  past 
twenty-five  years,  the  distance  being  determined  by  some  trees  felled  by  bis  father 
which  had  never  been  moved.    Also,  that  the  depth  of  the  water  in  the  creeks  bad 
decreased  some  2  feet  in  the  last  ten  years.    He  remembered  a  storm  that  had  swept 
the  sea  over  the  banks  and  inuudated,  nut  only  the  marshes,  but  also  the  mainland, 
and  for  some  distance  back.    The  banks  here  become  extremely  low  and  narrow,  the 
distance  to  the  mainland  less,  and  the  continuous  slough  so  intercepted  by  others, 
and  so  circuitous  and  narrow  (at  places  barely  10  feet  in  width),  that  the  finding  of  i 
continuous  channel  is  a  difficult  task.    To  the  meeting  point  of  the  tides,  called  *'  The 
Crooks,"  2|  miles  from  Brown's  Inlet,  the  depth  varies  from  2  to  5  feet.     From  the 
sand-bar — bare  at  low  wat>er — formed  here,  the  depth  varied  from  zero  to  2  feet  to 
nearly  the  northerly  point  of  New  Kiver  Inlet.    The  dept%  of  water  over  the  bar, 
from  the  quicksand  formation,  varies  considerably  as  the  wind  prevails  from  .liffereat 
directions.    It  h^  been  known  to  have  been  out  out  to  a  depth  of  15  feet  under  the 
influence  of  a  northeast  storm,  but  to  return  in  a  few  days  to  its  mean  depth.    At  the 
time  of  the  examination  an  extremely  low  tide,  3.5  feet,  was  found.    The  rise  and 
fall  of  the  tide  at  the  inlet  was  1.8  feet. 

•  Omitted. 
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Combining  this  description  with  the  information  derived  from  the 
Coast  Survey  map,  we  find  that  at  least  a  3-foot  channel  exists  oVer 
about  one-half  the  way  from  White  Oak  River  to  New  River.  Allowing 
for  the  existing  channel,  but  avowing  also  for* the  height  (2  feet)  of  the 
top  of  the  marsh  above  low  water,  we  obtain  the  following  estimates  for 
channel-ways  of  different  cross-section  from  White  Oak  River  to  New 
River,  a  distance  of  about  80,000  feet. 

For  a  channel  of  3  feet  depth  at  low  water,  30  feet  bottom  width  and  40  feet  top 
width,  260,000  oublc  yards,  at  30  cents,  $78,000. 

For  a  channel  of  4  feet  depth  at  low  water,  30  feet  bottom  width  and  40  feet  top 
width,  360,000  cubic  yards,  at  25  cents,  $90,000. 

For  a  channel  of  5  feet  depth  at  low  water,  30  feet  bottom  width  and  40  feet  top 
width,  470,000  cubic  jards,  at  25  cents,  $117,500. 

For  a  channel  of  9  feet  depth  at  low  water,  80  feet  bottom  width  and  100  feet  top 
width,  2,700,000  cubic  yards,  at  20  cents,  $540,000. 

To  these  estimates  may  be  added  that  of  Mr.  S.  T.  Abert,  in  his  re- 
port of  1876  (page  28,  Sen.  Ex.  Doc.  No.  35,  Forty-fourth  Congress,  first 
session),  which  is  that  a  channel  of  40  feet  bottom  width,  8  feet  depth, 
and  side  slopes  of  1  on  2  from  Swansborough  to  New  River,  will  require 
^,051, 456  cubic  yards,  at  30  cents,  $615,436.80. 

Similar  estimates  have  been  made  later  by  Mr.  F.  W.Frost,  in  1878-'79 
[see  page  895,  Annual  Report  of  the  Chief  of  Engineers  for  1880),  in 
nrhicli  he  suggests  the  further  necessity  of  a  protecting  dike  along  a 
[>ortion  of  this  distance,  to  cost  $2.50  per  linear  foot. 

In  connection  with  these  estimates,  it  is  perhaps  as  well  to  state  that 
the  time  and  funds  at  my  disposition  for  examinations  and  surveys  were 
insufficient  for  any  thorough  new  survey  of  this  part  of  the  sound  ;  if 
sacb  a  survey  be  desirable,  it  cannot  be  pro|)erly  made  for  less  than 
$80(1. 

With  these  new  estimates  before  me,  I  still  hold  to  my  previously- 
expressed  opinion,  that  since  New  River  has  already  an  outlet  to  the 
Atlantic  through  New  River  Inlet,  the  sound  from  VVhite  Oak  River  to 
New  River  cannot  be  improved  except  at  a  cost  far  exceeding  that  de- 
manded by  its  present  and  prospective  commerce,  and  is  therefore  to-day 
not  worthy  of  improvement  by  the  General  Government. 

The  general  charge  and  superintendence  of  the  survey  from  Beaufort 
Harbor  to  .White  Oak  River  (Swansborough)  was  intrusted  to  Assist- 
ant Engineer  R,  Ransom;  the  survey  itself  was  made  by  Assistant  En- 
gineer John  P.  Darling,  whose  re^wrt  is  hereby  appended. 

•  •••••• 

The  report  of  Assistant  Engineer  Darling,  condensed  but  full,  shows 
that  the  present  obstructed  navigation  from  Beaufort  Harbor  to  Swans- 
borough  (White  Oak  River)  can  be  improved  so  as  to  have  a  clear  chan- 
nel at  ordinary  low  water  at  costs  in  round  numbers  as  follows : 

A.  channel  100  feH  wide  and  3  fo»*t  deep $6,000 

A  channel  100  feet,  wide  and  4  feet  deep 32,000 

A.  channel  100  feet  wide  and  5  feet  deep 6*i,  000 

After  a  full  consideration  of  the  reports  of  the  present  survey  and  of 
previons  examination,  checked  up  by  a  slight  i)ersonal  knowledge  of 
the  locality,  I  think  that  the  channel  should  be  at  least  100  feet  wide. 
All  the  shoals  along  the  line  of  the  proposed  channel  seem  to  have  oc- 
cupied their  present  position  without  serious  change  since  the  first  ex- 
amiTiations  for  improvement.  The  tidal  currents  from  the  two  ends  of 
the  sound,  changing  their  places  of  meeting  with  the  changing  winds, 
will  quite  probably  be  sufficient  to  keep  open  a  narrow  channel,  if  the 
latter  is  once  dredged  to  a  full  width  of  100  feet.    Ou  account  of  the 

72  E 
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narrowneas  of  the  main  boat-chaimels,  and  the  shallowness  of  the  rest 
of  the  sound,  it  will  be  necessary  to  g:o  a  long  ways  to  find  a  place  of 
deposit  for  the  dredged  materials.  For  this  reason,  as  well  as  for  those 
given  by  Mr.  Darling,  I  thinlc  his  estimates  are  none  too  high. 

A  steamship  company  has  for  some  time  had  a  light-draught  steamer 
ready  to  make  regular  trips  upon  this  sound  as  soon  as  the  channel 
should  be  completely  opened.  I  think  that  the  interests  of  this  com- 
paratively rich  but  so  far  unopened  country  deserve  assistance,  at  leoit 
as  far  as  the  establishment  of  a  permanent  3- foot  channel  as  far  u 
Swansborough. 

I  have,  therefore  to  recommend  at  least  $10,000  as  an  amount  that 
can  profitably  be  expended  during  the  coming  fiscal  year  for  the  estab- 
lishment by  dredgiug  of  a  continuous  channel  of  at  least  3  feet  depth 
at  ordinary  low  water  through  Bogue  Sound,  from  Beaufort  Harbor  to 
Swansborough. 

Very  respectfullv,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineeri. 
The  Ohiep  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  JOHN  P.  DARLING,  ASSISTANT  ENGINEER. 

Wilmington,  N.  C,  January  26,  1885. 

Captain  :  I  have  the  honor  to  sabmit  the  following  report,  with  accompanying  map 
(5  sheets)  of  the  sarvey  of  Bogue  Sound,  North  Carolina,  from  Newport  River  to  the 
White  Oak  River,  made  in  accordance  with  your  inntractions. 

The  field  work  of  the  survey  was  commenced  December  2^{,  1884,  and  completed 
January  14,  1885.  On  account  of  the  liiuit'ed  amount  of  money  at  m^'  disposal,  and 
the  very  unfavorable  weather  met  with  during;  the  progress  of  tbe  survey,  it  could 
not  be  mude  as  extended  and  complete  as  desirable;  but  enough  information  was  ob- 
tained upon  which  to  base  a  plan  of  improvemeut  and  estimates  for  the  same.  The 
length  of  tbe  sound  between  Newport  and  White  Oak  rivers  is  about  "M  miles,  and 
its  width  from  1  to  3  miles.  The  greater  part  of  tbe  survey  was  made  by  triaugula- 
tion,  and  the  soundings  located  by  two  instruments  from  stations  on  the  shore;  the 
topography  was  taken  from  the  Coast  Survey  map  (l864-7:i). 

All  distances  are  measured  from  the  railroad  wharf  at  Morehead  City. 

The  principal  obstructions  to  navigation  are  two  shoals  called  Sally  Bell  Shoal 
and  Goose  Creek  Shoal. 

Sally  Bell  Shoal  is  about  5  miles  from  Morehead  City ;  it  is  1,000  feet  long  and  in 
the  shoalest  places  has  but  2.2  feet  of  water  at  average  low  water;  the  shoal  is  of 
sand,  and  appears  to  be  a  sort  of  bulkhead  across  the  chann*)l'. 

Goose  Creek  Shoal  commences  at  the  l:3th  mile  and  extendi  for  about  8  miles,  or 
nearly  to  the  entrance  of  Burthen  Channel  at  the  Marshes.  This  is  also  a  sand  shoal, 
but  with  a  thin  covering  of  mud  from  2  to  4  inches  deep,  and  grass  growing  over  the 
greater  part  of  it.  Goose  Creek  Shoals  are  cut  up  by  many  small  sloughs,  but  the 
main  channel  follows  along  tbe  mainland,  and  hsis  in  the  shoalest  places  2  feet  of 
water  at  average  low  tide,  but  after  several  days  of  strong  westerly  winds  the  tides 
get  very  low,  possibly  from  0.5  to  1.0  foot  lower  than  the  average. 

Through  tbe  Marshes,  which  commence  about  the  21st  niilf,  there  are  2  channele— 
Bank,  which  follows  the  general  course  of  the  banks,  and  Burthen,  which  follows  the 
mainland. 

As  Burthen  Channel  is  much  the  better  of  the  two,  I  have  made  my  estimates  by  tbsl 
route  and  Cross  Stakes  Slough,  which  branches  off  from  Burthen  Channel,  and  short- 
ens the  distance  considerably.  The  only  obstruction  in  Cross  Stakes  Slough  is  at  it« 
entrance,  where  a  little  dredging  would  be  required. 

All  the  improvement  required  on  Bogue  Sound  is  the  dredging  of  a  channel  throngh 
Sally  Bell  and  Goose  Creek  Shoals  and  a  little  dredging  at  the  entrance  to  Cross 
Stakes  Slough  and  in  Hoggin's  Island  Channel. 

I  have  made  the  following  estimate  for  a  channel  100  feet  wide  and  3,  4,  and  5  feel 
deep.  The  reason  for  the  difference,  per  cubic  yard,  in  cost  of  dretlging  is  the  mach 
larger  area  to  go  over  to  get  the  same  n amber  of  cubic  yards  in  the  4  and  3  foot  chaa- 
neb.  ^ 
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Eiiimatefor  a  channel  100  feet  wide  and  3  feet  deep. 


Humbar  of  cat. 


MilM 

tvoox  Mor6« 
head  City. 


•5.0 
15.5 
10.2 
17.5 
18.0 
20.0 


Length 
of  oat. 


800 

250 
4,825 

700 
2,200 

800 


Av«Ta«e 
depth. 


0.8 
0.1 
0.8 
0.2 
0.5 
0.5 


H  amber 
of  ca- 
ble yards. 


Kind  of 
material. 


Cost 

per  cable 

yard. 


88a8 

02.6 

5,361.1 

51&5 
4, 074. 0 
1.48L5 


..Sand. 
....do. 
....do*. 
..  do. 
....do . 
....do . 


$0  40 
40 
40 
40 
40 
40 


Add  15  per  cent  for  saperintendenoe 
Total 


Total 
cost 


$355  52 

37  04 

2,144  44 

207  40 

1.629  00* 

502  00 


4,066  00- 
744  I'd 


4. 711  ^ 


*  Salty  BeU  Shoal. 
Estimate  for  a  channel  100  feet  ioide  and  4  feet  deep. 


Vnmber  of  cat 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Miles 
from  More- 
bead  City. 


*5.0 
13.6 
14.7 
15.2 
15.7 
17.5 
18.0 
18.6 
10.0 
10.8 
19.5 
19  6 
20.2 
20.9 


Lenffth 

Average 

of  cat. 

depth. 

300 

18 

2,300 

0.5 

700 

0.3 

2.300 

0.5 

O.OfM) 

1.4 

2. 5.>0 

0.6 

2.900 

1.3 

2,400 

1.0 

1.500 

0.4 

1,400 

0.5 

3.50 

1.0 

8.700 

1.0 

1,000 

0.5 

800 

1.5 

Number 
of  co- 
ble yards. 


2, 
4, 

4. 

51. 

6. 
13. 

8. 

2, 

2. 

1. 
13. 

1. 

4, 


000.0 
259.3 
777.7 
259.2 
3.t3.  3 
666.6 
9iJ2.9 
88H.8 
222.2 
592.  6 
296.3 
703.7 
851.8 
444.4 


Kind  of 
materixd. 


.Sand. 

— do. 

...do. 

. ...do . 

do. 

—  do. 

do  . 

...do. 
, . . .  do  . 
, . .  .do  . 

do . 

do . 

do . 

. . .  .do  . 


Cost 

per  cnbio 

yard. 


$0  25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 


Total 
cost. 


Add  10  per  cent  for  saperintendenoe. 
Total 


$500  00 

1,064  80 

194  44 

1,0«4  KO 

12,  833  :i3 

1.416  00 

3, 49(1  74 

2, 222  20 

5.55  53 

648  13 

324  07 

3, 425  02 

462  05 

1,111  11 


29,314  72 
2, 031  47 


32,246  19 


•  Sally  BeU  Shoal. 
Eeiimalefcr  a  channel  100  feet  wide  and  ^feet  deep. 


Komber  of  cat 


Miles 
from  More- 
head  Gity. 


3. 

4. 
5. 

e. 

7. 

8. 

9. 
10. 
11  . 
IS. 
13 
14 
15 

le 

17 
18 
J9 
20 
21 


•5.0 
5.0 
9.7 
10.5 
12.2 
13.0 
14.3 
15.2 
15.7 
17.5 
18.0 
18.6 
19.0 
19.3 
19.5 
19.6 
20.2 
20.9 
(t) 
23.8 


Leneth 

AveraKC 

of  cut. 

depth. 

800 

2.8 

700 

0.6 

4,000 

•    0.7 

900 

0.3 

2,000 

0.3 

7,000 

0.8 

4.600 

0.7 

2.300 

1.5 

9.900 

2.4 

2,550 

1.6 

2,900 

2.3 

2,400 

2.0 

1,500 

1.4 

1,400 

1.5 

350 

2.0 

8.700 

2.0 

8,500 

0.7 

9U0 

2.5 

1,700 

1.0 

850 

0.5 

500 

as 

Number 

of  ca- 

bic  yards. 


Kind  of 
material. 


!     Cost 
per  cubic 
I     yard. 


8.111.1 
1,555.5 

10,  370. 4 
1,000.0 
2,222.2 

20, 740. 7 

11.  92.'!.  9 
12, 777. 7 
88.  000. 0 
15.111.1 
24, 703.  7 
17. 777. 7 

7, 777. 7 
7, 777. 7 
2,502.5 
27,407.4 
0, 074. 1 
8,333.3 
6,296.3 
648.1 
1,48L5 


.Sand... 

...  do 

do 

. .. .do  . .. . 
....do.... 
....  do ... , 
. ...  do  — 

. ...do . ... 

...do... 

—  do  — 

....do . .., 

do  — 

do 

do 

do 

....do. ... 
....do . ... 
....do   ... 

do 

....do ... 


10  20 
20 
20 
20 
20 
20 
30 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


Total 
cost. 


23 
10 


$62.' 
311 

2, 074  I'O 
20U  04 
444  40 

4,14-  18 

2.  38.1  17 
2, 55:t  .*>5 

17,  600  00 

3.  022  22 

4.  »4()  74 
3,  555  5.> 
1, 555  55 
1,  555  55 

518  50 
5,481  48 
1,814  82 
1,060  06 
1, 25«i  26 
120  02 
296  28 


▲dd  10  per  ocnt  for  saperintendenoe. 
Total 


56. 136  95 
5,6U  00 


61,750  64 


•  Sally  BeU  Shoal.  t  Cross  Stakes  Sloagh,  Hoggin's  Islai^d. 

Very  rwpectfnUy,  your  obedient  servant, 

tINO.  '  •  l.'AIULING} 

C»pt.  W.  H.  BiXBY,  AaeiBtant  Engineer, 

Carps  of  Engineers^  V.  8,  A, 
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M  i6. 

preliminary  examination  of  congaree  river,  south  carolina. 

United  States  Engineer  Office, 

Wilmington,  N.  0.,  October  26, 1884. 

Sir  :  I  have  the  honor  to  submit  the  following  report  upon  the  pre 
liniiuary  examination  of  the  Congaree  River,  South  Carolina,  in  accord- 
ance with  instructions  from  your  office  dated  Slst  July  and  4th  Septem- 
ber, 1884. 

This  examination  was  intrusted  by  me  to  Assistant  Engineer  Eeid 
Whitford,  whose  report  is  appended. 

The  Conjjaree  River  is  formed  by  the  meeting  of  the  Broad  and  Saluda 
rivers  about  1  mile  above  Columbia,  S.  C,  and  flows  southeasterly  aboat 
60  miles  by  water  (30  by  land)  until  it  unites  with  the  Wateree  to  form 
the  Santee  River. 

The  Santee  River,  now  under  improvement,  will  eventually  afford  at 
least  a  5-foot  navigation  from  Georgetown  Harbor,  through  Mosquito 
Creek  up,  184  miles,  to  the  mouth  of  the  Congaree  River. 

From  the  Santee  River  up  about  57  miles,  to  within  3  miles  of  Colum- 
bia, the  Congaree  River  has  a  width  of  from  500  to  300  feet,  a  depth  of 
about  4  feet  at  low  water,  and  a  moderate  current.  Steamers  of  4-foot 
draught  formerly  ran  all  the  way  up  to  this  point  from  the  sea-coast, 
but  such  navigation  is  now  prevented  by  logs,  snags,  fallen  timber,  and 
overhanging  trees. 

From  3  miles  below  Columbia  up  to  Columbia,  the  Congaree  has  a 
little  less  depth,  a  little  more  width,  a  little  more  current,  and  is  more 
obstructed  by  rocks;  probably  a  3-foot  navigation  could  be  obtained 
without  very  great  difficulty. 

From  Columbia,  up  2  miles  to  the  head  of  the  Wateree,  a  sla<;kwater 
navigation  is  already  under  construction  by  the  State,  to  connect  the 
city  to  Broad  River,  which  latter  brings  down  to  Columbia  a  large 
quantity  of  flat-boated  freight. 

If  the  Congaree  River  were  opened  to  navigation  it  would  probably 
receive  over  130,000  tons  of  freight  per  year. 

Under  the  above  circumstances  this  river  is,  in  my  opinion,  worthy 

of  improvement.    A  survey  suffici^tly  accurate  to  serve  as  basis  for 

the  project  of  improvement  can  probably  be  made  for  $1,600,  including 

the  projects  and  et^timates  of  cost  of  improvements  proper  to  be  made. 

Very  respectfully,  vour  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


kepoht  of  mr.  reid  wiutford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown,  S.  C,  October  24, 1884. 

Captain  :  I  have  the  honor  to  report  as  follows  upon  the  examiuation  of  the  Con- 

fareo  Rivor  made  incompliance  with  instructions  contained  in  yonr  letter  of  October 
5,  HS4. 
The  Cont^aree  liaH  its  Iiead  at  the  confluence  of  the  Broad  and  Saluda  rivers,  at  the 
city  of  Columbia,  the  capital  of  the  State  ;  flowing  thence  in  a  southeasterly  direction, 
for50t<K]0  miles,  it  minifies  its  waters  with  that  of  the  Wateree  River,  and  thus  forms 
the  Santi'.e  River.  The  Congaree  River  is  crosvsed  at  the  foot  of  Gervais  street.  Colum- 
bia, a  mile  or  more  below  its  head,  by  a  through  wooden  toll-bridgo  for  vehioles,  ha?- 
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n  ppADs  resting  on  stone  abutments  and  piers,  having  totallength  of  l,35?feety 
loor  36  feet  above  deacl  low- water  level.  The  river  at  this  point  is  over  600  feet 
Between  the  head  of  the  river  and  this  bridge  there  are  a  number  of  abrupt 
n  quick  succeKsion  filled  with  rock  ledges  and  heavy  bowldern,  over  w^ich  the 
runa  very  swiftly,  and  with  very  little  depth  at  the  dead  low  stage.  The  State 
nth  Carolina  has,  however,  at  present  under  construction  and  well  advanced 
d  completion  a  first-class  canal  and  lock,  stone  masonry:,  around  this  portion  of 
ver,  which  will  afford  slackwater  navigation  for  boats  from  the  said  foot  of 
AS  street  to  navigation  on  the  Broad  River  (the  Broad  River  is  simply  a  con- 
tion  of  the  Congaree).  This  canal  is  intended  principally  to  develop  the  w^ater- 
%  which  is  very  great  at  this  point,  but  will  also  be  used  for  freight  boats  eom- 
>wn  the  Broad  River.  Every  season  quite  a  number  of  bales  of  cotton  are  brought 
the  Broad  River  in  pole-boats  and  lauded  at  Columbia.  About  1.5  miles  below 
ervais  Street  Bridge  the  river  is  crossed  by  the  Charlotte,  Columbia  and  Augusta 
>ad  iron  bridge,  built  on  stone  abutments  and  piers,  with  itsraain  spans  over  the 
158  feet  in  length.  Total  length  of  bridge,  about  1,083  feet  from  abutment  to 
lent.  The  trains  run  on  the  deck  of  this  bridge  with  the  top  of  the  rail  61.0  feet 
t  the  dead  low- water  level.  Between  the  two  bridges  referred  to  the  fall  of  the 
is  very  materially  reduced,  though  there  are  quite  a  number  of  rocks,  ledges,  and 
lers  choking  up  the  river.  The  depth  of  water,  however,  is  much  better  than 
I  the  Gervais  Street  Bridge.  At  the  Charlotte,  Columbia  and  Augusta  Railroad 
e,  above  mentioned,  the  width  of  the  river  is  about  480  feet.  Half  a  mile  below 
ridge  is**01d  Granby''  Lauding,  which  was  in  foimcr  times  used  as  the  landing 
»am boats  running  on  the  river.  This  point  is  from  2  to  3  miles  from  Columbia. 
ween  **01d  Gran  by  "  and  the  railroad  bridge  there  are  very  few  rocks,  a  gently 
ig  river,  and  a  depth  of  water  of  not  less  than  4  feet  at  deaU  low  stage.  The 
I  of  the  river  at  "  Old  Gran  by  "  is  about  500  feet.  No  rocks  are  found  b^owthis 
ig,  and  the  river  presents  a  ^ood  appearance  even  now  for  navigation.  About 
;s  above  its  mouth  the  river  is  crossed  by  a  wooden  through  bridge,  Howe  truss, 
9t  spans,  stone  abutments,  wooden  piers ;  the  total  length  is  ^)36  feet ;  height  of  top 
I  above  dead  low  water  is  Ii3  feet ;  width  of  river  at  bridge  is  317  feet.  Upon  the 
,  the  river  is  wide  and  deep  for  an  up-country  stream,  though,  of  course,  after  years 
;lect  it  has  become  obstructed  by  fallen  timber  and  overhanging  trees.  Probably  in 
iprovement  of  it  a  depth  of  4  feet  can  be  made  at  dead  low  water  from  its  mouth 
lumbia.  The  people  express  themselves  as  being  extremely  anxious  for  this  river 
opened  for  navigation,  which  will  give  them  water  transportation  for  their 
it«  direct  between  Columbia  and  northern  cities  via  Congaree  and  Santee  rivers, 
aito  Creek  Canal,  and  Winyaw  Bay  Bar.  They  are  of  the  opinion  that  4  feet, 
3  feet,  at  dead  low  water,  would  answer  for  the  safe  navigation  of  the  river. 
Congaree  fiows  througb  a  thickly-settled,  fertile  farming  country,  producing  a 
deal  of  cotton,  corn,  <&c.;  and  very  large  areas  of  the  best-timbered  lauds  are 
[  along  its  banks.  Without  the  use  of  the  river  the  people,  of  course,  are  com- 
1  to  haul  their  products  long  distances  to  railroad  lines  and  to  market.  This  is 
ind  ex))ensive.  Up  to  the  year  l':^45  two  side- wheel  steamers,  the  John  Adams 
ioatw^cight,  drawing  4  feet,  were  running  ou  the  Congaree  between  Columbia 
harleston,  but  about  that  time  they  were  taken  off  the  river,  and  since  then  the 
lel  has  become  so  much  obstructed  ity  overhanging  trees  and  fallen  timber  that 
ats  have  be^n  able  to  run.  At  pn^sent  there  is  no  commerce  carried  on  over  the 
for  reasons  stated  above,  but  there  would  be  a  large  trade  could  it  be  opened 
kvigatiou  from  Columbia.  That  city  has  a  very  large  and  yearly  increasing 
erce,  and  is  situated  in  the  hesirt  of  the  cotton- belt  of  South  Carolina. 
iQt  50,000  bales  of  cotton  are  shipped  yearly  from  Columbia. 
BUty-five  thousand  barrels  naval  stores  and  about  450,000  or  500,000  tonsof  gen- 
lerchaudise  are  bix>nght  there  annually.  If  the  river  was  o))eu  for  boat^to  the 
[  am  informed  by  the  business  men  that  at  least  20,000  bales  of  cotton  and  25,000 
Is  of  naval  stores  would  go  theu<;e  via  river,  and  probably  130,000  tons  of  up- 
ita,  general  merchandise.  In  addition  there  would  probably  be  5,000  bales  of 
3  shipped  from  landings  below  Columbia,  10,000  barrels  of  naval  stores, and  30,000 
>f  up-freigbts.  The  timber,  lumber,  and  shingle  trade  would  also  be  very  large, 
indebted  to  Col.  S.  A.  Pearce,  president  of  the  Colu'ubia  (8.  C.)  Board  of  Trade, 
ther  gentlemen  in  Columbia,  for  assistance  in  gathering  the  above  figures  on 
It. 

close  a  letter  written  by  Colonel  Pearce  which  explains  itself.  It  is,  therefore, 
ht  that  the  Congiree  River  is,  in  every  respect,  '*  worthy  of  improvemeut."  An 
at«  of  the  probable  cost  of  completing  a  detailed  survey  of  the  same,  from  the 
ridge  at  foot  of  Gervais  street  to  the  month  of  the  river,  in  order  that  projects  may 
-nied  therefrom  to  carry  on  said  improvement,  is  respectfully  submitted,  as  fol- 

rut  assistant  engineer,  42  days,  at  ^  per  day $210  00 

econd  assistant  engineer,  42  days,  at  |4  per  day 1(38  00 
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Three  rodmen,  42  days,  at  $2.50  each,  per  days $315  00 

Ten  laborers,  42  days,  at  $1  per  day 420  00 

Four  cauvas-fltted  tenta,  at  $30  each I'iO  00 

Three  row-boats,  at  $20  each 60  00 

One  ba};j;age-scow,  at  $40 40  00 

One  box-stove,  at  $5 •'>00 

Cooking  utensils 2O00 

Two  hatchets,  at  $1  each 2  00 

Three  hatchets,  at  $1  each 3  00 

Total 1,3(3  00 

Add  5  per  cent,  for  contingencies 68  15 

Total 1.431  15 

Very  respectfully,  your  obedient  servant, 

R£ID  Whitford, 
Anuitaiit  Engineer, 
Capt.  W.  H.  BiXBY, 

Carps  of  Engineers,  U.  S.  A. 


letter  of  the  president  of  the  board  of  trade  of  columbia,  south  carolina. 

The  Columbia  Board  of  Trade, 

Columbiay  S.  C,  October  20,  1884. 

Dear  Sir:  In  compliance  with  your  request  I  give  you  a  few  reasons  for  improving 
the  navigation  of  the  Congaree  River  as  far  up  as  the  root  of  Senate  street  iu  this  city. 
I  must  necessarily  take  a  general  view  of  the  situation  as  the  shortness  of  your  visit 
will  not  allow  me  time  to  collect  the  figures  of  tounage  of  merchandise  brought  to 
Columbia;  but  my  annual  report  to  the  Columbia  Board  of  Trade,  a  copy  of  wbich  I 
will  hand  you,  shows  that  the  tonnage  was  largely  increased  last  year,  which  was,  as 
is  well  known,  a  bad  year  for  cotton. 

.  Columbia  has  watched  with  great  interest  the  work  of  improvement  carried  on  by 
the  United  States  Government  below  on  theSantee  River  and  its  outlets,  and  gathers 
fresh  hopes  from  your  visit  that  she  will  be  placed  in  water  communication  with  the 
world.  This  is  the  capital  of  the  State,  a  city  containing  at  least  14,000  inhabitants, 
and  from  its  location  is  destined  to  be  the  great  distributive  center  of  the  State. 
The  great  water-power  now  being  developed  by  the  State  will  excel  that  at  Lowell, 
and  when  utilized,  as  it  is  destined  to  be  in  a  short  period,  will  make  this  the  great 
manufacturing  center  of  the  South. 

The  great  drawback  to  many  industries  in  this  State  is  lack  of  cheap  transportation. 
There  are  immense  growths  of  the  most  valuable  timber  in  the  upper  part  of  the  State 
which  could  be  rafted  down  Broad  River  and  find  its  way  to  a  profitable  market,  if 
it  can  have  a  water  transportation  from  Columbia.  There  are  quarries  of  granite 
within  close  proximity  to  the  Congaree  River,  near  this  city,  tnat  could  furnish 
millions  of  tons  of  rook  for  jetty  work  on  the  South  Atlantic  coast  and  the  cities 
bordering  on  the  coast.  The  great  cypress  swamp  below  Columbia,  which  has  an 
almost  inexhaustible  supply  of  this  valuable  timber  growing  upon  it,  would  turn 
out  from  its  stagnant  pools  that  which  makes  to  the  wealth  of  the  country.  AH 
efforts  to  utilize  this  wood  in  the  manufacture  of  shingles  and  wooden  ware  have 
failed  for  want  of  cheap  transportation  and  a  convenient  outlet.  To  the  cyprpss 
must  be  added  a  great  growth  of  hard  pine  timber,  which  will  be  made  profit- 
able to  cut  and  saw  for  the  markets  of  the  world.  The  shipments  of  cotton  by 
the  river  must  necessarily  be  very  large,  both  for  export  and  for  the  North  by 
steamers.  The  difference  in  time  would  not  be  appreciable,  as  the  cotton  conld  Im 
compressed  here  and  transshipped  from  boat  to  steamer  without  delay  and  «*ost  of 
wharfage ;  whereas  now  there  are  often  blocks  in  the  shipment  of  cotton  at  points 
where  the  railroads  land  cotton  for  transshipment  by  sea.  These  delays  occur  in  the 
busy  season,  of  course,  when  there  are  not  enough  vessels  to  take  it  away  from  these 
great  railroad  depots.  The  opening  of  this  new  route  would  help  to  relieve  thii 
pressure  as  well  as  reduce  the  cost  of  transportation.  Quite  a  large  amount  of  cotton 
comes  to  Columbia  in  pole- boats  from  a  long  distance  up  the  country,  and  it  is  safe  to 
say  that  the  planter  would  soon  avail  himself  of  this  method  of  furniHhinghim  acheap 
freight  from  the  mountains  to  the  seaboard.  It  would  also  stimulat-e  him  to  increass 
his  productions  of  cotton,  wheat,  com,  oats,  Sec,  Cheap  freights  would  bring  sett  leit 
to  locate  along  the  river,  where  the  lands,  I  am  informed,  are  rich  and  productive. 

I  have  thus  far  spoken  of  shipments  down  the  river  only,  but  it  will  require  no  arga* 
ment  to  convince  tne  investigator  that  the  opening  of  this  means  of  transit  for  heaty 
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freights,  eiipeeially  those  that  do  not  require  rapid  movement^  will  be  availed  of  for 
the  shipment  of  immense  qnaotities  of  fertilizers  that  are  annnally  pnrchased  in  the 
upper  portion  of  the  State,  and  for  coal  and  iron  for  our  foundries,  and  also  for  heavy 
groceries  and  provisions.  I  mention  Senate  street  for  the  present  terminns  of  boat- 
ing, instead  or  the  old  point  2^  miles  below  the  city,  as  what  little  obstruction  will 
be  encountered  from  Granby  up  to  Senate  street  can  probably  be  reduced  without 
great  cost.  This  would  bring  the  boats  up  abreast  of  the  city.  To  stop  at  Granby 
would  subject  shippers  to  a  haul  of  3  miles  over  a  bad  road.  The  landing  at  Senate 
street  would  be  but  four  squares  from  the  Union  Railroad  depot. 

You  are  aware  of  some  of  the  disadvantages  under  which  I  have  prepared  this  hasty 
statement.  I  can  assure  yon  of  the  earnest  support  of  our  board  of  trade  in  farther- 
ing this  important  work,  which  will  be  of  national  importance,  benefiting  the  country 
at  large. 

Yours,  very  respectfully, 

S.  A.  Peabce, 
President  Columbia  Board  of  Trade, 
Mr.  RsiD  Whitford, 

Ateistant  United  Statee  Engineer. 


survey  of  oongaree  river,  south  carolina. 

United  States  Engineer  Office, 

Wilmingtonj  N',  C,  January  29,  1885. 

Sir:  I  bave  the  honor  to  submit  herewith  my  report  apon  a  survey 
of  the  Congaree  River,  in  accordance  with  instructions  from  your  office 
dated  Slst  July,  4th  September,  and  21  st  November  1884. 

This  report  is  accompanied  by  the  following  maps* : 

(1)  A  general  map,  drawn  to  a  scale  of  1  inch  to  8  miles,  showing  the 
general  surroundings  of  the  river.  (From  the  United  States  post-route 
map  of  Sonth  Carolina.) 

(2)  The  Congaree  Eiver,  from  Columbia  49  miles  to  the  Santee,  drawn 
to  a  scale  of  7^,  and  showing  all  the  obstructions  to  be  removed,  the 
depths  of  water  at  the  time  of  the  survey,  and  the  proper  corrections 
(due  to  stage  of  water)  which  must  be  deducted  from  these  depths  to 
give  the  probable  low- water  depths.    (By  Drs.  McBee  and  Miller.) 

My  report  of  the  24th  October,  1884,  on  a  preliminary  examination 
of  this  locality,  gives  fully  its  general  physiographical  and  commercial 

statistics. 

•  •••••  • 

I  intrusted  the  survey  to  Mr.  B.  J.  Latta,  civil  engineer,  of  Yorkville, 
S.  G.  Mr.  Latta,  who  was,  however,  taken  sick  quite  unexpectedly, 
•  •  •  and  who  had  in  consequence  to  give  up  further  charge,  de- 
serves much  credit  for  the  efficient  way  in  which  he  organized  the  sur- 
vey. 

The  survey  was  finally  started  under  Dr.  S.  McBee,  of  Lincolnton, 
as  assistant  engineer,  and  Dr.  D.  B.  Miller,  jr.,  city  engineer  of  Colum- 
bia, as  surveyor  and  draftsman  |  and  they  both  deserve  great  credit  for 
the  rapid  and  efficient  manner  m  which  the  survey  was  carried  out,  in 
spite  of  much  rainy  weather  and  several  river  freshets. 

•  •••••• 

The  report  of  Dr.  McBee,  condensed  but  full,  shows  that  the  mere 
removal  of  snags,  sunken  logs,  and  overhanging  trees  is  about  all  that 
is  needed  to  give  a  clear  unobstructed  4-foot  navigation  from  the  mouth 
of  the  Congaree  Biver  upward  47  miles  to  the  old  steamer  landing  at 
Orauby,  withia  2  miles  of  Columbia.    Judging  from  my  actual  present 

'  •Omitted. 
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experience  with  similar  work  on  the  Wateree  River  close  by,  where 
sunken  logs  are  often  2  feet  in  diameter  and  80  feet  in  length,  it  will  re- 
quire fully  $30,000  to  clear  the  Congaree  Rirer  properly  from  its  month 
up  to  Granby  Landing.  I  believe  that  a  due  consideration  of  the  navi- 
gable needs  and  commercial  statistics  of  this  river,  as  shown  in  my  re- 
port of  its  preliminary  examination,  will  show  that  it  is  worthy  ot  na- 
tional assistance. 

Above  Granby  the  river  is  a  veritable  rapid,  rising  about  4  feet  per 
mile,  opening  out  to  three  times  its  former  width,  diminishing  propor- 
tionally in  depth,  showing  the  tops  of  rocks  everywhere  at  all  ordinary 
stages  of  water,  and  having  a  current  of  about  6  miles  an  hour.  Ac- 
cording to  Dr.  McBee's  estimate  it  will  cost  about  $24,000  merely  to 
clear  out  a  lOOfoot  channel  through  these  rocks,  and  I  think  it  very 
doubtful  if  the  river  steamers  could  even  then  navigate  the  channel 
with  safety.  1  am  inclined  to  believe  that  the  construction  of  a  canal 
is  the  only  satisfactory  method  for  getting  a  navigable  channel  through. 
from  Granby  to  Columbia.  Such  a  channel  would  be  very  expensive. 
On  this  account  I  believe  that  the  two  miles  of  river  from  Granby  to 
Columbia  are  to-day  not  worthy  of  improvement  by  the  General  Gov- 
ernment. 

I  have  therefore  to  recommend  at  least  $30,000  as  an  amount  thai 
can  profitably  be  spent  upon  the  Congaree  River  from  its  mouth  4 
miles  upward,  to  Granby  Landing,  in  removing  snags,  ro'-sks,  sunken 
logs,  sunken  trees,  and  slight  shoals  from  the  bed  of  the  river,  in  clear 
ing  away  overhanging  trees  from  its  banks,  and  in  properly  protectin 
its  caving  banks. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF   MR.   8.   M'BEE,  ASSISTANT  ENGINEER. 

Columbia,  S.  C  ,  January  22,  1885. 

Sir  :  I  have  tlie  honor  to  submit  the  following  report  of*  the  preliminary  survey  oM 
Congaree  River  from  Columbia  to  the  Santee  River. 

ThiH  survey  was  made  in  accordauce  with  your  iustructions  of  December  8,  1884,  to 
determine  the  cost  of  improving  the  river  enough  to  allow  of  4-foot  navigation  with 
100  feet  w^idth  of  channel. 

By  river  it  is  49  miles  in  a  southeasterly  direction  from  Columbia  to  the  Sautee. 
The  iirst  2  miles,  begiuniug  at  Columbia  Bridge  and  ending  at  Granby,  is  1,250  feet 
wide  at  the  upper  end  and  gradually  narrows  to  550  at  the  lower  end.  It  has  a  fall 
of  about  4  feet  per  mile,  and  a  velocity  of  about  4^  feet  per  second.  The  channel  is 
obstructed  in  many  places  by  bowlders  and  shoals  of  granite  rock,  estimated  at  7,U0O 
cubic  yards.  There  are  no  other  obstacles  to  navigation  in  this  part  of  the  river,  ex- 
cept that  it  is  crossed  by  the  Charlotte,  Columbia  and  Augusta  Railroad  Bridge,  an 
iron  structure  48  feet  above  low  water. 

From  Granby  to  th«  Santee  River  there  is  an  average  width  of  about  350  feet,  and 
a  velocity  of  about  2  feet  per  second.  This  part  of  the  river  was  formerly  navigable, 
and  would  be  so  now  if  the  snags,  sunken  logs,  and  overhanging  trees  were  removed. 
There  are  a  few  places  where  the  soundings  show  a  lack  of  depth,  but  in  my  opinion 
the  sand  is  retained  by  snags  and  logs.  The  South  Carolina  Railroad  crosses  the 
river  4  miles  from  its  mouth  on  a  Howe  truss  bridge,  about  25  feet  above  low  water. 

There  were  actually  seen  and  counted  in  tbis  part  of  the  river  658  snags,  950  sunken, 
logs  and  trees,  and  680  overhanging  trees.     There  were  also  about  100  cubic  yards  oC 
rock  excavation  (5  miles  from  the  mouth  of  river)  and  30,000  linear  yards  of  caving 
banks  (of  which  perhaps  1,000  linear  yards  need  protection) ;  also  two  shoalr,  eac» 
apparently  about  150  feet  long  (one  at  Mill  Creek,  27  miles  from  the  mouth  of  river, 
the  other  4  miles  at  Old  River). 
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TlMreraoral  of  ob^tractions  actaally  seen  would  cost  approximately  as  follows: 

Fh)m  Colombia  to  Granby : 

7,000  cubic  yanis  of  rock,  at  $3.50 |24,500 

From  Gnuiby  to  Saatee  Hiver : 

KB  snags,  at  ^ $1,974 

9408aDkeii  logs  and  trees,  at  $5 4,700 

6H0oTerhaaging  trees,  at  50  cent« 340 

1,00U  linear  yards  of  caving  banks,  at  $1 1,000 

dOO  linear  feet  shoals,  at  $2 600 

100  cubic  yards  rock  excaTation,  at  $3.50 350 

8,964 

ToUl A  464 

On  accoant  of  bigb  water  at  the  time  of  the  survey,  many  snags  and  logs  must  have 
ttttped  observation.  Moreover,  experience  in  clearing  up  similar  rivers  shows  that 
tlie  obstructions  which  have  finally  to  be  removed  are  generally  from  two  to  six  times 
tboK  ttctnally  in  sight  at  the  first  examination  or  survey. 

Uhensfore  think  that  the  following  wonld  be  a  fair  estimate  of  the  probable  work 
BpoQ  thoroughly  clearing  up  this  river : 

From  Colombia  to  Granby : 

7,000  cubic  yards  of  rock  excavation,  at  $3.50 $24, 500 

Fiwn  Graoby  to  the  Santee  Eiver : 

2,000  anags,  at  |3 $6,000 

4,000  Bunken  logs  and  trees,  at  $5 20,000 

S,000  overhanging  trees,  at  50  centa 2, 500 

1,000  linear  yards  caving  banks,  at  $1 1, 000 

2,000  linear  iVet  shoals,  at  $2 4,000 

150  cubic  yards  rock  excavation,  at  $3.50 525 

34, 025 

Total , 58,525 

Very  respectfully,  your  obedient  servant, 

8.  McBee. 
C»pt,  W.  H.  BiXBY, 

C«rpi  0/  Engirmerbf  U,  S.  A, 
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PRELIMINARY  EXAMINATION  OF  BLACK  RIVER,  NORTH  CAROLINA. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  October  24,  1884. 

8tt:Ihave  the  honor  to  sabmit  the  following  report  upon  Black 
wer,  North  Carolina,  in  accordance  with  irstructions  contained  in  let- 
to  from  yonr  office  dated  July  31  and  September  4.  1884.  As  this 
^mwas  carefully  examined  in  1883  by  Mr.  George  H.  Elliott,  assist- 
ant engineer  (see  Report,  A  28,  of  Oai)t.  James  Mercur,  pages  42,  43, 
&.  I)oc.  No.  30,  Senate,  Forty -eighth  Congress,  first  session),  my  own 
Animation  was  limited  to  a  personal  inspection  of  the  river,  as  a  check 
ipoo  the  previous  report,  and  to  the  collection  of  general  information 
wd  statistics  from  persons  who  have  known  the  tiver  well  for  several 
ears. 

•  •  •  •  •  •  • 

The  usefully  navigable  portion  of  Black  River  extends  36  miles  from 
te  moath,  on  the  Northwest  Capo  Fear,  up  to  Point  Caswell,  a  settle- 
wpt  of  about  100  people,  the  southern  terminus  of  the  Wilmington, 
?oiiit  Caswell,  Clinton  and  Raleigh  Railroad,  now  building.  From  its 
Douth  apward  for  about  26  miles  the  river  at  low  and  medium  water  is 
^300  to  250  feet  wide,  and  is  from  8  to  30  (average  12)  feet  deep  at 
lifrh  tide.  It  has  a  rise  and  fall  of  tide  of  about  2  feet,  and  an  alternate 
^baad  flood  o^ about  2  miles  per  hour.    During  freshets  the  river 
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rises  perhaps  3  feet  or  more,  and  extends  over  both  banks  to  a  total 
width  of  from  2  to  3  miles. 

From  26  to  31  miles  above  its  mouth  the  river  diminishes  to  200  feet 
width,  and  is  from  4  to  20  (average  10)  feet  deep  at  high  tide.  It  has  a 
slightly-diminished  rise  and  flow  of  tide.  Dnring  freshets  it  spreads 
over  both  banks  to  from  1.5  tO'2  miles  total  width. 

From  31  miles  above  its  month,  up  5  miles  further  to  Point  Caswell, 
the  river  is  still  alrout  200  feet  wide,  and  is  from  4  to  20  (average  8)  feet 
deep  at  high  tide.  It  still  has  a  rise  and  fall  of  tide  of  nearly  2  feet, 
with  an  alternate  ebb  of  about  2  miles  and  flood  of  about  1  mile  i)er 
hour.  Dnring  freshets  the  river  extends  over  one  bank  to  a  width  of 
from  .25  to  .50  of  a  mile. 

The  steamer  John  Dawson,  of  45  tons,  able  to  carry  300  barrels  of 
naval  stores,  100  feet  long,  20  feet  wide,  and  of  30  inches  draugbt,raD8 
all  the  year  round  from  Wilmington  to  Point  Caswell,  making  2  roaod 
trips  per  week,  without  ever  being  stopped  by  low  water. 

The  principal  obstructions  encountered  in  the  10  miles  of  river  below 
Point  Caswell  are  the  following : 

About  26  miles  above  Wilmington :  Old  Biver,  1  log  and  a  60-foot 
shoal. 

A  bout  25.5  miles  above  Wilmington :  Boro,  opposite  Moor's  Creek,  1  log. 

About  31.5  miles  above  Wilmington:  Jackson  Pridgeon's  Suck,  a 
sharp  bend,  3  stumps,  and  a  30-foot  shoal. 

About  31.75  miles  above  Wilmington  :  Jackson's  Suck,  a  very  sharp 
bend,  needing  probably  a  cut-off  of  100  feet  width  and  50  feet  length 
through  logs,  stumps,  and  trees. 

About 32  miles  above  Wilmington:  Still  Bluff,  1  log,  and  a  50 foot 
shoal. 

About  32.5  miles  above  Wilmington :  Calley  Beach,  a  300-foot  shoaL 

About  33.5  miles  above  Wilmington :  a  25foot  shoal. 

About  34  miles  above  Wilmington :  Thoroughfare,  a  50  foot  shoal, 
caused  by  a  cut-off,  which  can  be  easily  either  opened  or  closed. 

About  34.5  miles  above  Wilmington :  Malpass  Beach,  25  logs,  and  a 
75-foot  shoal. 

About  35.5  miles  above  Wilmington :  Wilson's  Cove  Beach,  a  lOO-foot 
shoal. 

About  35.75  miles  above  Wilmington :  just  below  Point  Caswell,  three 
lOO-foot  shoals  (caused  probably  by  logs),  surrounded  by  deep  water. 

About  36.02  miles  above  Wilmington :  Point  Caswell  Lauding. 

In  short,  the  only  obstructions  to  free  navigation  to  Point  Caswell 
are  1,040  feet  of  shoals,  probably  less  than  100  stumps,  and  a  few  over- 
hanging trees,  distributed  at  about  seven  different  places.  On  none  of 
the  shoals  is  the  water  less  than  2.5  feet  deep. 

At  46  to  48  miles  above  its  mouth,  8  to  10  miles  above  Point  Caswell, 
from  Goff's  Narrows  to  Hawes'  Bluffs,  the  river  for  about  2  miles  is 
from  65  to  150  feet  wide,  crooked,  and  shallow ;  in  many  places  the  depth 
is  not  over  12  inches,  while  the  current  is  about  4  miles  per  hour.  At 
the  bottom  of  this  2-mile  stretch  the  rise  and  fall  of  tide  is  perhaps  3 
inches. 

About  56  miles  from  its  mouth,  20  miles  above  Point  Caswell,  the 
river  divides  into  North  and  South  rivers. 

The  South  Biver  is  said  to  be  slightly  deeper  than  the  North,  but  foil 
of  logs  and  obstructions. 

The  North  branch  is  tolerably  clear  of  obstructions  up  to  Lisbon, 
about  34  miles  above  the  mouth  of  South  Biver,  and  once  during  a 
freshet  has  been  ascended  by  a  boat  of  4  feet  draugtit.  The  steamer 
Lisbon,  a  30-ton  boat,  able  to  carry  200  barrels  of  naval  stores,  and  of 
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ea  draa^ht,  still  runs  one  roand  trip  per  week  to  within  10  miles 
ou  during  the  high-water  season,  but  it  is  obliged  to  stop  run- 
iring  a  low-water  season  of  from  4  to  6  months  each  year, 
resent  about  10,000  barrels  of  naval  stores  and  a  little  timber 
>wn  the  ^orth  branch ;  5,000  barrels  of  naval  stores  come  down 
ith  River;  15,000  barrels  more  naval  stores  are  collected  from 
ck  River  between  South  River  and  Point  OaRwell,  making  a  total 
aps  30,000  barrels  of  naval  stores  and  100,000  feet  of  lumber  col- 
rom  above  Point  Caswell.  About  70,000  more  barrels  of  naval 
md  perhaps  500  bales  of  cotton  are  hauled  directly  to  Point  Oas- 
im  the  country  immediately  in  its  vicinity,  making  about  100,000 
naval  stores,  5(K)  bales  of  cotton,  and  100,000  feet  of  lumber  as 
i\  s.hipment  at  Point  Caswell. 

new  railroads,  completely  surveyed  and  partially  finished,  are 
d  to  reach  Point  Caswell  in  one  or  two  years. 
Jape  Fear  and  Tadkin  Valley  Railroad  is  completed  from  Greens- 
3  through  Sanford  to  Fayetteville;  it  is  surveyed  through  Point 
[  to  Wilmington,  and  the  completion  of  this  latter  portion  de- 
ipon  funds  expected  to  be  voted  and  raised  next  spring. 
Vilmington,  Clinton,  and  Point  Caswell  Railroad  is  planned  from 
I  to  Clinton,  and  laid  out  from  Clinton  40  miles  to  Point  Caswell. 
Point  Caswell  end  30  miles  has  already  been  graded,  and  15  miles 
in  actual  operation  early  next  spring.  After  leaving  Clinton 
[road  runs  nearly  parallel  to  the  Upper  Black  River  and  crosses 
,  once  near  Lisbon  and  once  10  miles  above  the  mouth  of  South 
This  railroad  expects  to  carry  next  year  to  Point  Caswell  for 
tit  to  Wilmington,  by  water,  about — 

bales..  10,000 

barrels..  10,000 

do....  100,000 

f  turpentine do 15,000 

rpentine - do...  10,000 

feet..  3,000,000 

"ailroad  and  steamers  expect  to  transport  this  material  at  about 
f  what  has  been  paid  for  its  hauling  and  freight  by  the  hereto- 
mdabout  routes  to  Wilmington,  thus  saving  from  $25,000  to 
to  the  region  through  which  the  railroad  passes. 
t^8ent  steamboats  of  G  feet  draught  can  easily  and  safely  run  26 
p  the  Black  River,  to  within  10  miles  of  Point  Caswell.  A  small 
iture  will  probibly  extend  this  6- feet  navigation  up  to  Point 
I,  but  no  reasonable  expenditure  will  give  more  depth.  From 
laswell  up  8  miles  to  Goff^s  Narrows  there  is  no  shipping  point  of 
It  importance  to  demand  improvement.  Aljove  Goff's  Narrows 
onable  expenditure  would  assure  navigation  for  even  as  little  as 
[raught. 

hese  reasons,  considering  especially  the  immediate  prospective 
Is  of  commerce,  the  Black  River,  for  about  10  miles  down  from 
'aHwell,is,  in  my  judgment,  worthy  of  improvement  to  the  extent 
I  $1,000  to  $3,000. 

rvey  sufficiently  accurate  to  determine  the  exact  cost  of  such 
sment  and  to  serve  as  basis  for  a  project  for  such  improvement 
robably  be  made  for  $600,  including  the  project  and  estimate  of 
improvements  proper  to  be  made. 
Tery  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 

Captain  of  Engineers. 
Dhief  of  Engineebs,  U.  S.  A. 
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survey  of  black  riyer,  north  carolina. 

United  States  Engineer  Office, 

Wilmingtony  N.  C,  February  13, 1885. 

Sir  :  I  have  the  honor  to  submit  herewith  my  report  upon  a  survej 
of  the  Black  River,  in  accordance  with  instructions  from  your  office 
dated  July  31,  September  4,  and  November  21,  1884. 

This  report  is  accompanied  by  the  following  maps : 

(1)  General  map  of  Black  River  and  surroundings  (from  United  States 
post-route  map  of  North  Carolina,  1884),  scale  5  ^rsWrr- 

(2)  Map  of  Black  River  at  Old  River  (26  miles  from  Wilmington),  and 
also  from  Pridgeon's  Suck  (31.5  miles  from  Wilmington)  to  Point  Cas- 
well (36  miles  from  Wilmington),  scale  of  y-aV?!  5  January,  J  885. 

(3)  Map  of  Black  River  from  Point  Caswell  (36  miles  from  Wilming- 
ton) to  its  head  near  Lisbon  {S6  miles  from  Wilmington)  scale,  Trbo} 
February,  1885. 

At  the  time  of  my  preliminary  examination  of  the  river  (see  report 
submitted  October  24,  1884)  the  portion  of  the  river  above  Point  Cas- 
well had  so  little  water  in  it  that  it  was  deemed  impracticable  to  attempt 
its  ascent,  even  in  a  small  boat.  Since  then  the  water  has  risen.  I 
thought  best  to  extend  the  survey  of  the  river  from  Point  Caswell,  as 
far  as  a  boat  could  conveniently'  be  sent. 

The  preliminary  survey  of  the  river  below  Point  Caswell  wa«  intrusted 
to  Assistant  Engineer  Charles  Humphreys,  whose  full,  though  con- 
densed, reports  and  maps  are  appended. 

The  preliminary  survey  of  the  upper  river  was  made  jointly  by  myself 
and  Assistant  Engineer  Charles  Humphreys.  Our  maps  and  my  de- 
scription of  this  part  of  the  river  are  appended.  I  had  received  from 
different  sources  so  many  conflicting  statements  as  to  the  river  and  it^ 
resources  and  its  navigation,  that  I  deemed  a  personal  inspection  almost 
a  necessity,  although  delaying  considerably  my  report  upon  the  whole 
river. 

As  a  result  of  this  personal  inspection,  I  find  that  the  previous  reports 
of  Capt.  James  Mercur  and  Mr.  George  H.  Elliott  (see  pages  42,  43,  Sea- 
ate  Ex.  Doc.  No.  30,  Forty-eighth  Congress,  quoted  in  fall  in  my  report 
of  preliminary  examination),  and  my  own  report  of  October  24. 1884,  are 
very  accurate,  with  the  exception  of  underestimates  of  the  actual  pres- 
ent and  probable  future  commerce  of  the  river.  I  find  that  about 
$700,000  of  all  kinds  of  goods  are  annually  sent  down  to  Wilmington 
from  the  valley  of  the  Black  River  and  its  tributaries,  with  an  annual 
expense  of  about  $50,000  for  this  transportation.  These  freights  might 
be  easily  reduced  20  per  cent,  by  increased  facilities  for  navigation,  and 
the  shipments  would  increase  rapidly  as  the  freights  diminished.  About 
20  percent,  of  these  shipments  pass  over  the  Black  River  between  its 
head  and  the  entrance  of  the  South  River,  about  30  per  cent,  comes  in 
by  the  South  River,  about  30  per  cent,  is  reqeived  between  the  South 
River  and  Point  Caswell,  and  about  20  per  cent,  comes  directly  from 
around  Point  Caswell. 

The  projected  railroads  to  terminate  at  Point  Caswell  show  no  signs 
that  they  will  be  actually  operated  during  the  next  few  years. 

The  river  below  Point  Caswell,  already  navigable  all  the  year  round  for 
boats  of  2.5  feet  draught,  is  already  about  equal  to  its  commerce,  but  it 
needs  the  removal  of  a  few  logs,  snags,  and  overhanging  trees,  and  the 
rounding  off  of  one  or  two  extra  sharp  points.  This  improved  2.5-foot 
channel  will  cost  about  $2,500,  4-foot  channel  about  $6,500,  and  a  6  foot 
channel  about  $23,000. 
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river  above  Point  Caswell  runs  nearly  dry  every  siiromer,  bnt  can 
le  reasonably  navifjable  for  rafts  and  for  boats  of  2.5  feet  draught 
six  to  ten  months  each  year  by  the  removal  of  logs,  snags,  and 
nging  trees,  and  by  the  rounding  off*  of  a  few  extra  sharp  points, 
eared  2.6  foot  channel  will  cost  about  $12,000,  and  if  further  put 
ough  order  by  dredging  through  the  shoals,  and  by  dredging  or 
the  so-called  **  Narrows,"  it  will  cost  at  least  $15,000  more.  The 
tion  of  this  portion  of  the  river  is  now  controlled  by  private  par- 
je  appended  extract  from  the  laws  of  North  Carolina),  who  claim 
le  river  is  their  own  property,  and  is  already  navigable.  I  see 
iou  why  the  United  States  Government  should  improve  this  prop- 
itil  these  claims  have  been  bought  out  by  the  S^^ate  or  neighbor- 
nd  ceded  to  the  United  States. 

lower  third  of  the  upper  river — i.  «.,  tha  portion  between  Point 
1  anil  the  entrance  to  South  Eiver — is  the  portion  of  the  river 
is  to-day  in  most  need  of  assistance.  The  future  development  of 
lole  of  Sampson  County  depends  almost  entirely  upon  the  trans- 
on  facilities  down  the  Black  Biver  and  its  tributaries.  Under 
ircumstances,  I  think  that  the  Black  Kiver,  North  Carolina,  is 
'  of  moderate  improvement  by  the  General  Government. 
k'e,  therefore,  to  recommend  at  least  $10,000  as  an  amount  that 
3fttably  be  spent  in  improving  the  Black  Kiver,  North  Carolina, 
Wilmington  to  Lisbon,  by  removing  logs,  snags,  and  overhanging 
•om  the  bed  and  banks  of  the  river,  and  by  rounding  off  a  few  of 
ra-sharp  bends,  the  greater  part  of  this  amount  to  be  spent  on 
er  between  Point  Caswell  and  the  mouth  of  South  River,  pro- 
that  all  claims  of  private  parties  to  the  navigation  of  the  river 
e  ceded  to  the  United  States  Government,  free  of  charge,  before 
nmencement  of  such  improvements. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers. 
Chief  of  Engineers, 

U.  S.  Army. 

[First  indorsement.] 

United  States  Engineer  Office, 

Baltimore^  Md.^  February  19,  1885. 

roved  and  respectfully  forwarded  to  the  Chief  of  Engineers,  at- 
i  being  specially  invited  to  the  proviso  which  limits  his  recom- 
tion  for  improvement  of  this  river  by  the  United  States. 

W3I.  P.  Craighill, 

Lieut.  Col.  of  Engineers. 


TION,  BT  CAPTAIN  W.  II.  BIXBY,  OF  THE  BLACK  KIVER  ABOVE  POINT  CASWELL, 

NORTH  CAROLINA  (WITH  MAP). 

Wilmington,  N.  C,  Fthruavy  13,  1885. 

lortion  of  the  river  was  examined  by  myself  and  Mr.  Humphreys  in  a  HmaU 
of  about  23  feet  width  and  14  inches  drau|:rht.  The  river  was  mappeil  as  we 
i>njf,  directions  being  read  from  tlie  comiiass,  distances  being  estimated  by 
i  checked  by  time  me2i.8urements,  and  by  the  estimated  speed  of  the  steamer, 
resnlts  being  immediately  plotttul  on  cross-section  paper  to  a  scale  of  1  inch  to 
it,  before  leaving  each  portion  of  the  river  thus  mapped.  (This  method  of 
was  afterwards  continued  over  2  miles  of  known  river  and  showed  an  aver- 
»r  of  less  than  2  per  cent.) 


1150      REPORT   OF   THE   CHIEF   OF  EKGINEERSy  U.  S.  ARMT. 

From  Point  Caswell  (36  miles  from  Wilmington)  to  its  head  (84  miles  above  Wil- 
mington), a  distance  of  48  miles,  the  river  has  a  variable  width  of  from  6^  to  150  feet, 
an  average  depth  of  from  2  to  3  feet  at  ordinary  low  water,  aud  a  variable  curreotof 
from  2  to  5  miles  an  honr.  The  bends  vary  in  nnmber  from  2  to  12  per  mile,  aud 
short  shoals  are  found  at  an  average  of  one  every  2  miles.  Projecting  and  ovfrbsog- 
ing  trees,  especially  at  the  bends,  serioutsly  impair  the  navigation  at  high  water,  and 
numerous  snags  and  sunken  logs  increase  the  difficulty  of  navigation  at  low  water. 

During  the  summer  the  water  remains  nearly  conxtant  at  its  low- water  stage.  At 
a  variable  date  between  August  and  December  the  river  generally  rises  5  to  8'fee^  in 
one  week,  thus  reaching  suddenly  its  winter  high-water  stage,  and  remains  up  till 
about  April.  After  April,  find  before  July,  it  falls  gradually  to  its  summer  low- water 
stage. 

In  three  places  the  river  passes  through  a  cypress  swamp,  the  river  channel  in  each 
case  being  very  crooked,  very  narrow,  and  very  shallow,  a  lart^e  amount  of  water 
flowing  away  from  the  channel  directly  into  the  swamp.  All  theNo  narnnvs  are  be- 
tween the  mouth  of  South  Siver  aud  Point  Caswell.  These  narrows  cau  be  much  im- 
proved by  the  removal  of  logs  aud  snagH  from  the  chauuel ;  but  they  canuot  be  pat 
in  thorough  navigable  order>except  by  dredging,  cuttiug,  or  diking.  The  position 
and  lengths  of  these  narrows  are  as  follows: 


Kame. 


OofiTs  Xarrowa 

Haws'a  Narrows 

Beatty'a  (or  Soath  River)  Karrowa 


DiAtaooe 

abornHVil 

mlngtoa. 


MUm. 
40-42 
43-4) 
61-53 


Length. 


MiUa. 


I 
2 
3 


The  thorough  improvement  of  the^e  narrows  mnv  require  8,000  linear  feet  of  cut-ofb 
at  $12,000,  or  20,000  linear  feet  of  diking  at  $30,000. 

The  shoals  in  this  portion  of  the  river  are  usually  short,  and  carry  only  abont  1  foot 
depth  of  water  during  the  summer  mouths.  Their  x>ositious  and  lengths  are  as  fol- 
lows: 


Location. 


Near  Bnzzard  Landing 

Bt'low  Snarkelbary  Landing 

HHWH'sBluff         

Above  BeHtty'a  Bridge 

Tony  Bluff 

Above  Corbett'B  Landing — 

Do 

Herring's  Landing    

Aborts  New  Kirk  Bridge..... 

Below  Cantev'R  Cove 

Vaughn  MUlCr«*ek 

lifoHsy  Log  Lauding 

Below  P«<nel  Cove 

A  hove  Fenel  Cove 

Big  Bend 

iifXi w  8  \  kert'A  Landing 

Herring  Lauding   

Below  Clear  Run 


DiHtaneo 

alMive   Wil- 

miugtou. 


Lesgtlk 


} 


FuL 

200 
2, 5(4 

6u0 
1.060 

M 

1,0«I 

IM 
IM 
loO 

m 

500 


100 
200 
100 
HI 


The  logs  and  overhanging  trees  all  along  the  river  are  so  numerous  that  their 
proper  removal  will  cost  about  $150  per  mile  for  the  removal  of  the  logs  and  snags, 
and  $50  per  mile  for  the  proper  trimming,  cutting,  aud  hauling  back  of  the  over- 
hanging trees.  This  work  is  (^specially  needeii  at  the  bends,  where  the  river  should 
be  cleare<l  to  its  full  width  to  allow  of  the  necessary  swing  of  the  boats  in  passing 
around  the  points. 

At  a  few  points,  snch  as  Old  Cotton  Patch  turn  (79.'^  miles  above  Wilmington),  ihs 
xiver  makes  an  acnte-anglt-d  tnru,  which  niight  easily  be  rounded  off  by  removinf 
the  cypress  trees  and  roots  at  the  bend  or  by  making  a  short  cut- off  abont  20U  fest 
total  length.  These  acute-angled  turns  throw  the  descending  craft  into  the  trees  and 
stumps  uf  the  concave  shore  and  seriously  damage  boats,  and  even  aeriously  impedf 
the  passage  of  rafts. 
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There  are  eight  bridges  upon  the  river  from  Point  Caswell  to  Lisbon,  inclasiye,  aa 
follows : 


Bridges. 


Point  Caswell 

Polnl  Ciiswell,  drftw-epan 
Point  Caswell,  ntft-flpan.. 

Beatty  *M  rsft-npau 

Corboti'a  raft-apan 

Kaix'ii*      

VewKirk 

Clear  Run.  rafVapan 

Carter's  nift-apaD   

Trvedwell,  raft-span 


Bistanoe  above 
Wilminifton. 


I 


JTOm. 


30.0 


49.8 
57.5 
fiO.2 
65.3 
77.8 
84.7 
86.6 


Clear  width 
of  span. 


FuL 


30 
26 
30 
t8 


Clear  height 
above  m.  L  w. 


F*€L 


21 

11.5 

28 

11.5 

35 

15 

28 

15 

20 
15 
14 
14 


*  Half  torn  down. 

One  of  these  bridges — that  at  Point  Caswell — is  provided  with  a  draw-span,  bnt 
this  draw-span  is  so  narrow,  so  low,  and  so  difficult  to  move,  that  it  is  a  more  serious 
obstruction  to  navigation  than  any  of  the  other  bridges.  If  the  river  is  to  be  much 
jxwsd  by  steamers,  all  the  bridges  (that  at  Poiut  Caswell  included)  should  be  provided 
with  draws  of  at  least  25  feet  clear  width,  and  arranged  so  as  to  be  'moved  by  one 
man. 

The  commerce  of  the  Black  River  and  its  tributaries  is  principally  in  naval  stores, 
timber,  cotton,  and  eatables.  At  present  the  most  of  this  is  rafted  down  the  river, 
althongh  a  small  portion  comes  down  by  flats  and  by  steamer.  These  rafts  generally 
eon  tain  each  from  15,U00  to  20,000  feet  of  timber,  or  from  200  to  250  barrels  of  rosin. 
Dnring  the  five  days  of  the  survey,  we  actually  passed  about  620,000  feet  of  timber 
and  aCnit  10,000  barrels  of  rosin,  either  in  such  rafts  or  on  flats,  or  standing  at  the 
river's  edge  waiting  for  trauMportaticm.  Fully  half  of  these  rafts  come  from  South 
Riwr,  bnt  many  come  from  the  Sii:  Runs  and  the  Coharie  rivers,  above  the  head  of 
the  Black  River.  Ic  is  said  that  140  of  these  rafts  nave  been  seen  to  pass  Poiut  Cas- 
well iu  a  single  day,  when  a  high  freshet  has  succeeded  a  long  drought. 

We  were  told  of  the  existence  of  at  least  10  turpentine  stills  on  the  South  River, 
and  of  at  least  12  more  such  s  ills  on  the  Black  River  and  its  upper  tributaries.  Each 
of  these  stills  is  said  to  turn  out  in  a  good  season  125  barrels  of  spirits  of  turpentine 
and  400  barrels  of  rosin  per  mouth,  for  several  months. 

The  spirits  of  turpentine  and  the  cotton  are  too  valuable  to  be  ra//sd  down  the 
river,  ami  so  have  heretofore  bad  to  be  hauled  from  20  to  40  miles  to  the  Cape  Fear 
Kiver,  or  to  the  nearest  railroad. 

Mr.  John  D.  Kerr,  a  prominent  citizen  of  the  Black  River  Valley,  estimates  the  com- 
merce of  the  Black  River  at  |750,000  annually.  His  estimate  is  appended.  As  before 
stated,  we  actually  passed  620,000  feet  of  timber  and  10,000  barrels  of  rosin  during 
our  tive  days'  survey.  As  the  freshet  ha<l  been  equally  high  for  a  few  weeks,  and  as 
the  rafting  season  was  hardly  begun,  it  is  fair  to  assume  that  we  did  not  actually  see 
more  than  one-sixteenth  of  all  the  timber  nor  more  than  one- tenth  of  all  the  rosin 
shipped  dnring  the  entire  year.    This  rough  calculation  would  indicate — 

Timber feet..       10,000 

Boein barrels..     100,000 

Spirits  of  turpentine do....       25,000 

Worth  in  all $500,000 

I  do  not  think  |200, 000  more  a  high  estimate  for  the  cotton,  tar,  and  eatables  of 
Sampson  County. 

The  stern-wheel  steamer  Lisbon,  a  30-ton  boat.  30  inches  draught  when  loaded,  i^ 
now  making  two  round  trips  per  week  between  Wilmington  and  Clear  Run. 

Bespectfully  submitted.  , 

W.  H.  BlXBT, 
Capiain  of  Engineer$. 

report  of  mr.  charlk8  hultphreys.  assistant  knoinsbr. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  January  31,  1885. 

CAPTAnr :  I  have  the  honor  to  forward  herewith  map  of  Black  River,  ordered  in  yont 
latter  of  Jannarv  3,  1885. 

We  sounded  the  Black  River  from  Point  Caswell  to  its  month,  bnt  having  seven 
dAya  of  very  bad   weather  for  field  work,  on  three  of  which  it  rained,  we  made  • 


\i 
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careful  survey  only  from  Point  Caswell  to  a  point  4.25  miles  below,  whence «6.3  feet 
may  be  carried  to  Wilmington  at  mean  low  water,  summer  stage.    There  being  a 
small  freshet  at  time  of  survey,  mean  low  water  was  determined  by  marks  of  steam- 
boat men  and  residents  along  the  river. 
A  channel  75  feet  wide  and  6  feet  deep  at  mean  low  water  wonld  require  dredging 

as  follows : 

Cable  yards. 

Old  River,  24  miles  to  Wilmington,  cut-off  through  point 1, 100 

Pridgeon  Suck,  across  point 8,:S3 

0.33  mile  above  Cunning  Bluff  (can  carry  5.3  feet) • 1,400 

At  Long  Bluff  (can  carry  5.3  feet) 1,600 

4.12  miles  below  Point  Caswell,  see  map  (can  carry  5  feet) 350 

3.25  miles  below  Point  Caswell  (can  carry  3.2  feet) 12,260 

2.75  miles  below  Point  Caswell  (can  carry  4  feet) 2,777 

2.5  miles  below  Point  Caswell,  widen 2,222 

2.2  miles  below  Point  Caswell,  widen 450 

Around  Mason  Thoroughfare 16,869 

(Or  through  Mason  Thoroughfare,  1G,U00  cubic  yards.) 

Upper  nioutb  Mason  Thoroughfare  to  1.5  miles  below  Point  Caswell 2,778 

1.5  mile  to  1.25  mile  below  Point  Caswell 7,000 

1.25  mile  to  1  mile 1,944 

1  mile  to  0.75  mile 5,555 

0.75  mile  to  0.5  mile 3,944 

0.5  mile  to  0.25  mile 6,310 

0.25  mile  to  Point  Caswell 3,514 

Total 78,406 

A  channel  4  feet  deep  and  75  feet  wide  wonld  require  dredging  as  follows : 

Cubic  yards. 

Point  Caswell  to  0.25  mile  below 1,*^ 

0.25  mile  to  0.5  mile 2,000 

0.5  mile  to  0.75  mile , 

0.75  miles  to  I  mile 560 

1  mile  to  1.25  mile 

1.25  mile  to  1.5  mile 500 

1.5  mile  to  ui»per  mouth  Mason  Thoroughfare 733 

River  around  Thoroughfare 5,5H0 

(Or  through  Masou  Thoroughfare,  9,000  cubic  j'^ards  to  2.5  miles.) 

2.5  miles  to  2.75  miles ..        370 

2.75  miles  to  3  miles 

3  miles  to  3.25  miles 463 

3.25  miles  to  3.5  miles 333 

Across  Pridgeon  Suck 6, 000 

In  addition  it  would  be  a  help  to  dredge  at  Old  River  (see  map) 1. 100 

Total 18,889 

In  case  it  is  thought  advisable  to  build  jetties,  they  will  probably  be  needed  as  fol- 
lows: 

LiDMU*  feet 

At  Old  River 130 

At  3.25  miles  below  Point  Caswell 320    , 

At  3  miles  below  Point  Caswell 190 

At  2.75  miles  below  Point  Caswell 130 

At  2.375  miles  below  Point  Caswell {SO 

At  2.125  miles  below  Point  Caswell 100 

At  Betty's  Hole 100 

Ui)ptT  end  of  Mason  Thoroujjhfare 110 

At  U.875  mile  below  Point  Ciiswell 150 

At  0.5  mile  below  Point  Caswell 75 

At  0.25  mile  below  Point  Caswell VJO      ! 

At  O.l'jr)  mile  below  Point  Caswell 100      i 

• ! 

Total 1,785      I 

We  counted  878  leaning  trees,  53  stumps,  50  snags.  ' 

I  think  the  present  necessities  of  navigation  can  be  satisfied  by  dredging  the  4-foot 
channel,  building  GOO  linear  feet  jetties,  removing  878  leaning  trees,  53  stumps,  and 
50  snags. 
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I  estimate  this  to  cost  ae  follows : 

18,8^  cubic  yards  of  dredging,  at  20  cents $3,777  80 

600  linear Veet  of  ietties,  at  9*2 1,200  00 

878  leaning  trees/at  |l 878  00 

53  stumps,  at|3 159  00 

50  snags,  at|2 100  00 

Total 6,114  80 

Contingeneies,  &c.,  5  per  cent 305  74 

Total 6,430  54 

The  tide  is  said  to  swell  3  or  4  inches  in  the  summer  at  a  point  nearly  20  miles  above 

Point  Caswell.    In  summer  the  flood  tide  is  sufficiently  strong  to  swing  the  steamer 

\  John  Dawson  at  Point  Caswell.    During  the  survey  the  rise  and  fall  was  about  1.5 

fool  at  Point  Caswell.    The  flood  tidal  current  was  not  noticeable  at  a  point  4  miles 

below,  and  the  ebb  cnrrent  was  about  1  foot  to  1.25  foot  per  second. 

Very  respectfully,  your  obedient  servant, 

Chas.  Humphreys, 

AssiBtant  Engineer, 
Capt.  Wm.  H.  Bixbt, 

Corps  qfEngineer$,  U,  S,  A. 


I  COMMERCIAL  STATISTICS. 

I  Black  River,  K.  C,  January ^  1885. 

The  annaal  transportation  of  products  down  Black  River  is  about  as  follows : 

TVirpentioe  (including  spirits  and  rosin) $450,000 

Tar - 50,000 

Timber,  lumber^  &c 150,000 

Gotten  (increasing  yearly) , 50,000 

Cbickens,  eggs,  beef,  pork,  &c i^ 20,000 

Total 720,000 

'     The  last  item  would  be  double  if  transportation  were  certain. 

I  think  the  above  a  low  estimate  for  any  year  when  naval  stores  are  a  fair  price* 
The  natural  flow  for  the  goods  and  family  supplies  for  this  section  is  up  this  river. 
Very  respectfully, 

Jno.  D.  Kerr. 
Capt.  N.  O.  Shaw, 

Steamer  Lisbon, 


AN  ACT  to  incorporate  the  Black  River  Navigation  Company.* 

Skctiox  1.  The  General  Assembly  of  North  Carolina  do  enaoi :  That  C.  Howe,  Alfred 
Martin,  John  C.  Myer,  Haywood  Boykin,  £.  B.  Ward,  John  Smith,  Alrich  Adrian, 
and  Henry  Yollers,  and  their  associates  and  successors,  shall  be,  and  they  are  hereby, 
constituted  a  body-politic  and  corporate  b^  the  name  of  *'Tbe  Black  River  Navigation 
Company,"  and  by  tnat  name  they  and  their  successors  shall  have  succession,  and  shall 
be  capable  of  sning  and  being  sued,  of  answering  and  being  answered,  defending  and 
being  defended,  in  all  coarts  and  places  whatsoever,  in  all  actions,  suits,  complainta, 
matters^  and  causes  whatsoever,  and  they  and  their  successors  may  have  a  common  seal^ 
and  may  change  and  alter  the  same  at  their  pleasure. 

Skc.  i.  That  the  capital  8tock  of  said  company  shall  be  $5,000,  with  the  privilege 
of  increasing  the  same  to  $20,000,  divided  into  shares  of  $100  each. 

8bc.  3.  That  said  company  shall  have  power  to  build  or  purchase  one  or  more 
ateamboats,  and  other  necessary  tow-boats,  flats,  and  lighters,  to  be  employed  in  nav- 
Ij^tiing  the  waters  of  Big  Coharie,  Black  River,  and  Cape  Fear,  between  Lisbon,  in 
tb«  county  of  Sampson,  to  Wilmington,  and  to  purchase  and  hold  land  on  the  banks  of 
laid  river  on  which  to  erect  all  w-narves  and  warehouses  requisite  for  landing  and 
■toring  ail  articles  transported  by  said  company. 

Sec  4.  That  in  order  to  induce  and  enable  said  company  to  clear  out,  improve, 
and  render  fit  for  steamboat  navigation  the  waters  of  Big  Coharie  and  Black  rivers, 
above  thb  point  on  Black  River  at  which  such  navigation  is  now  practicable,  the  said 

'Quoted  from  chapter  37,  pages  057  to  659,  Laws  of  North  Carolina,  for  1876-77. 
73  ENO 
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• 
company  shall  have  the  soJe  and  exclnsive  right  and  privilege  to  navigate  said  rivera 
with  Bt«amboats  from  Point  Caswell,  in  the  coanty  of  Pender,  to  all  points  up  said 
Black  River  and  Big  Coharie  for  the  period  of  fifty  years:  Provided,  Said  company  shall 
not  prevent  any  persons  from  fishing  in  said  river. 

6sc.  5.  That  unless  said  company  shall  complete  the  improvement  mentioned  in 
the  last  preceding  section  of  this  act  as  far  up  as  Lisbon,  to  a  degree  sufficient  to  ren- 
der steamboat  navigation  safe  and  beneficial  to  the  public,  within  five  years  from  this 
date,  and  unless  said  company  shall  continually  thereafter  keep  said  rivers  so  navi- 
gable, the  company  shall  forfeit  all  rights,  privileges,  and  franchises  under  this  act. 

8ec.  6.  The  said  company  shall  have  power  and  authority,  from  time  to  time,  to 
make  all  necessary  rules,  regulations,  and  by-laws  fur  the  government  and  direction 
of  the  concerns  thereof  not  inconsistent  with  the  constitution  and  laws  of  this  State 
and  of  the  United  States,  providing  therein  for  the  appointment  of  the  officers  apd 
managers  of  said  company,  the  disposition,  transfer,  and  mode  of  representation  of  ite 
stock,  the  establishment  of  rates  of  fireights,  and  all  other  matters  necessary  to  cany 
into  effect  the  objecte  of  this  incorporation. 

Sec.  7.  That  tnis  act  shall  take  effect  from  and  after  its  ratification. 

Ratified  the  24th  day  of  February,  A.  D.  1877. 


M  i8. 

preliminary  examination  of  the  entrance  to  winyaw  bay, 

near  georgetown.  south  carolina. 

United  States  Engineer  Office, 

Wilmington^  N.  C,  October  26, 1884. 

Sir:  I  have  the  honor  to  sabmit  the  following  report  npon  a  prelim- 
inary  examination  of  the  entrance  to  Winyaw  Bay,  near  Georgetown, 
S.  0.,  in  accordance  with  instmctions  from  your  office  dated  Jaly  31 
and  September  4,  1884: 

The  bar  entrance  to  Winyaw  Bay  has  already  been  partially  surveyed 
by  Mr.  Charles  M.  Yeates,  under  the  direction  of  my  predecessors,  Gapt. 
James  Mercnr  and  Gapt.  G.  D.  Phillips  (see  pages  1122  to  1127,  Ap- 
pendix I  26,  Annual  Eeport  of  Ghief  of  Engineers,  U.  S.  A.,  for  1882), 
but  the  survey  was  not  entirely  completed,  for  want  of  sufficient  funds. 

The  present  report  is  based  upon  the  above  report  of  Captain  Mercur 
and  Mr.  Yeates,  and  the  report  (also  appended)  of  my  assistant  engi- 
neer, Mr.  Beid  Whitford,  to  whom  the  new  examination  was  intrusted, 
both  checked  by  a  personal  visit  to  Winyaw  Bay  made  by  myself  in 
September  of  this  year. 

Winyaw  Bay  forms  the  entrance  to  Georgetown  Harbor,  and  the  two 
together  Ibrm  a  single  magnificent  harbor,  which  will  serve  next  year  as 
the  outlet  to  over  900  miles  of  navigable  rivers  and  100,000  square  miles 
of  adjacent  lands,  of  which  about  450  miles  of  river  are  really  service- 
able, and  50,000  square  miles  of  land  is  beyond  available  reach  of  rail- 
road transportation.  The  estimated  commerce  of  this  harbor  is  placed 
to-day  at  about  150,000  tons  of  outward  freight  and  200,000  tons  of  in- 
ward freight.  Its  exports  would  undoubtedly  double  or  treble  in  quan- 
tity could  vessels  of  12foot  draught  enter  and  leave  its  waters  at  ail 
tides.  At  present  the  depth  of  water  at  the  bar  entrance  at  lowest  tides 
is  not  over  7  feet;  at  average  low  tide,  8.5  feet;  at  average  high  water, 
12  feet.  Within  the  bay  and  harbor,  vessels  of  12.feet  draught  will  by 
next  July  be  able  to  go  anywhere  at  the  lowest  tides. 

A  railroad  now  in  running  order  runs  from  the  South  Carolina  Bail^ 
road  directly  to  Georgetown,  and  adds  to  the  value  of  Georgetown  as  a 
port  of  entry  and  export. 

In  my  opinion  the  entrance  to  Winyaw  Bay,  near  Georgetown,  S.  0.f 
]•  worthy  of  improvement^  and  a  full  survey  of  the  same  desirable. 
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Owing  to  the  very  extended  area  of  26  to  30  square  miles  of  territory 
to  be  surveyed,  to  its  shallow  water  around  the  bars,  and  to  its  very 
exposed  position,  a  surveying  party  must  be  on  hand  every  day  for 
about  eight  weeks  in  order  to  do  three  weeks'  work.  An  insufficiency 
of  funds  for  the  survey  would  undoubtedly  lead  to  the  same  result  as 
in  1881,  viz.  the  failure  to  obtain  as  much  information  as  was  desira- 
ble. On  this  account  I  estimate  that  it  would  require  an  available  sum 
of  $4,000  in  order  to  assure  a  survey  sufficiently  accurate  for  use  as  a 
basis  for  the  project  of  improvement,  including  the  project  and  estimatea 
of  cost  of  improvements  proper  to  be  made. 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  of  Engineers^  U.  8.  A^ 

The  Chief  of  Engineers,  17.  S.  A. 


report  of  mr.  reid  whitford,  abb1bta3xt  bnoiincer. 

United  States  Engineer  Office, 

Georgetown,  S,  C,  October  24,  1881. 

Captain  :  In  obedience  to  instructions  coutainod  in  yoar  letter  of  October  4,  1884, 
I  bave  tbe  honor  to  report-  as  follows  upon  the  preliminary  examination  of  tbe  bar  ai 
the  entrance  to  Winyaw  fiay  : 

Thia  examinatiou  has  been  made  with  the  view  to  determine  the  importance  or  ne- 
•earity  of  a  snrvey  in  detail  of  the  same  locality,  in  order  that  projects  might  be 
formed  for  improving  the  ontlet  to  the  sea,  removing  certain  sand-bars  by  the  con- 
aftmetion  of  stone  riprap  Jetties  or  otherwise.  Lines  of  soundings  reduced  to  mean 
low  water  were  partially  taken  through  the  channel  around  North  Island  Point, 
tiiToagh  "  Bottle  Chauuev'  and  also  down  the  channel  now  in  use,  and  all  extendin^r 
to  the  2&-foot  sea-curve,  as  shown  on  the  accompanying  tracing. 

Having  finishf  d  this  examination,  it  is  now  respectfully  recommended  that  a  snrvey 
In  detail  be  ordered  at  as  early  a  day  as  practicable,  covering  that  area  laying  be- 
iweoD  some  point  in  Winyaw  Bay  and  the  ^-foot  sea-curve  to  the  south,  east,  and 
northeast. 

This  should  embrace  a  thorough  sounding  of  the  North  Island  Point,  the  **  Bottle 
Channel,"  and  also  the  channel  now  in  use,  carefully  taking  the  directions  and  the  ve- 
loeitiea  of  tbe  currents  therein.  Such  soundings  as  mi^nt  be  essential  to  arrive  at 
the  height  and  extent  of  the  sand -shoals  included  within  this  area  should  also  be 
taken.  The  following  are  thought  to  be  reasons  why  this  survey  should  be  executed, 
looking  to  the  future  deepeuing  of  the  water  on  the  bar : 

The  paasage  now  being  opened  via  Mosquito  Creek  between  Santee  River  and  Win* 
yaw  Bay  will  connect  this  bar  with  about  965  miles  of  navigable  water-courses  for 
Bght  ateamers,  as  follows : 

Mile*. 

Waceamaw  River 20O 

Great  Pedee  River 216 

flantee  River 184 

Wateree  and  Congaree  rivers 110 

Black  River 55 

Little  Pedee,  Sampit,  Lynch,  and  Black  rivers,  and  Mingo  Creek 20O 

Total 965 

Tbeoe  rivers  all  flow  through  an  exceedingly  fertile  farming  country  and  are  bor- 
dered by  an  almost  inexhaustible  supply  oi  every  variety  of  timber  known  in  the 
Soutbem  States.  The  opening  of  the  Congaree  will  give  Columbia,  the  capital  of 
the  State,  a  flourishing  ciry  situated  in  the  center  of  the  cotton  belt  and  at  the  head 
of  navigation  of  that  river,  direct  water  coniinuuication  with  Winyaw  Bay,  Qeorge- 
town  Harbor,  &4S. ;  and  by  opening  the  Wateree  to  Camden,  a  growing  and  impor- 
tant town,  also  in  the  cotton  belt,  the  same  communication  will  be  promoted.  Much 
freight  wUl  naturally  seek  an  outlet  over  these  highways  via  Winyaw  Bay  and  the 

The  Great  Pedee  and  Waceamaw  are  also  rivers  of  importance,  upon  which  com- 
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merce  is  yearly  increaeing,  and  a  still  greater  impetns  will  be  given  thereto  as  they  are 
cleared  of  obstructions  and  opened  to  ftee  and  safe  navigation.  With  these  facilitieB 
for  cheap  water  transportation  and  the  many  resources  of  the  country,  there  is  no 
reason  why  Georgetown  Harbor  should  not  become  a  point  of  considerable  commercial 
magnitude.  A  sufficient  depth  of  water  on  the  bar  is  the  key  whi6h  alone  can  open 
the  door  to  this  entire  and  splendid  system  of  river  transportation.  Safe  and  unin- 
terrupted navigation  will  encourage  the  capitalist  to  invest  his  means  in  sail  and 
et«am  lines  to  Northern  cities  and  foreign  port«. 

No  stronger  argument  can  be  adduced  to  prove  the  present  uncertainty  of  naviga- 
tion over  the  bar  than  the  fact  that  during  the  writer's  short  residence  at  South  Island 
lie  has  known  vessels  drawing  uo  more  than  from  11  to  12  feet  to  be  detained  for  two 
^'eeks  awaiting  a  **  flush  high  water  "  to  take  them  over.  And,  further,  the  schooner 
33.  J.  Hazard,  owned  in  Georgetown,  and  drawing  12  feet,  was,  not  long  since,  detained 
tiw-enty-three  days  from  the  same  cause,  losing  not  only  the  time  of  an  entire  trip 
to  New  York,  but  also  incurring  a  loss  to  her  owners  of  at  least  |800. 

However  great  distress  a  yessei  may  be  in  while  approaching  this  bar,  no  tug  drawing 
4over  7  or  8  ieet  can  go  to  her  assistance  during  low  water.  The  regular  line  steaiper 
between  Charleston  and  this  place,  though  drawing  but  6.5  feet  water,  is  frequently, 
<Lnring  rough  weather,  compelled  to  await  high  water  before  attempting  to  cross. 

The  commerce  of  Georgetown  Harbor  is  steadily  increasing,  and  wouM  do  so  maoh 
more  surely  and  rapidly  could  a  better  outlet  be  established.  The  manager  of  the 
Clyde  line  of  steamers,  I  am  informed,  has  refused  to  ran  his  boats  between  this  point 
And  Northern  cities,  on  account  of  the  bar;  and  a  syndicate  of  Boston  gentlemen 
were  eompelled  to  relinquish  a  scheme  they  had  inaugurated  for  the  construction  of 
A  railroad  from  some  point  Weet  to  Georgetown  because  of  the  same  objection — want 
of  proper  and  safe  navigation  for  a  line  of  steam  vessels  to  run  in  connection  there- 
witn. 

That  Georgetown,  Conway,  Cheraw,  Camden,  and  Columbia,  all  thriving  towns,  need 
water  transportation  is  unquestioned,  since  they  are  now  left  entirely  to  themerov 
of  railroad  monopolies,  without  an  opportunity  of  exciting  that  competition  whicn 
is  the  life  of  trade. 

The  following  commercial  statistics  for  Winyaw  Bay  Bar  have  been  carefully  col- 
lected by  the  undersigned  from  the  most  reliable  sources  for  the  year  ending  June 
:5(i,  1884: 

OUTWARD  FREIGHT. 

<Jotton bales..  23,100 

Clean  rice tierces  of  600  pounds..  14,960 

Hough  rice bushels..  220,000 

Rice  flour do 20,000 

a3pirits  turpentine casks..  35,000 

Rosin banels..  200,000 

Tar do 3,500 

liumber feet..  15,000,000 

Shingles number..  3,500,000 

Fish pounds..  50,000 

Oame do 15,000 

Wool do 40,400 

Hides do.-..  43,000 

INWARD  FRRIOHT. 

Two  hundred  thousand  tons  (estimated)  general  merchandise,  such  as  hay,  salt^ 
lime,fertilizers,dry  goods,  groceries,  &c,  Ofthe  lumber,  2,383,331  feet,  together  with 
642,200  shingles,  were  shipped  direct  to  South  America  and  the  West  Indies.  The 
balance  of  freight  went  to  home  ports. 

The  commerce  is  carried  on  yearly  by  about  295  sail  of  sea-going  vessels,  averaging 
about  500  tons  each,  and  a  number  of  smaller  trading  schooners,  of  which  no  account  ' 
could  be  obtained.    There  are  also  about  260  trips  of  steamers  yearly  between  George- 
town and  Charleston,  averaging  about  300  tons  each. 

Below  is  respectfully  submitted  the  probable  cost  of  completing  the  survey  in  de- 
tail, covering  an  area  of  about  30  square  miles,  more  or  less : 

€0  days'  hire  of  steamer,  at  #25  per  day $1,500 

^  days'  hire  of  flrst  assistant  engineer,  at  $5  per  day 300 

4f0  days'  hire  of  second  assistant  engineer,  at  (4  per  day *        240 

4^  days'  hire  of  recorder,  at  $2.50  per  day l^ 

i60  days'  hire  of  current  observer,  at  |2.50  per  day 150 

430  days'  hire  of  two  sounders,  at  $2  each  per  day 240 


APPENDIX   M REPORT   OP    CAPTAIN   BIXBY.  1157 

50  days'  hire  of  12  laborers,  at  $1.25  each  per  day |90<> 

20  sea  ranges,  at  |10 20O 

25  inside  ranges,  at  $5 12& 

40  yards  of  flagging,  at  10  cents •••••  4 

50  flag-poles,  at  20  cents lO 

Total 3,819» 

Very  respectfully,  your  obedient  servant, 

Rkid  Whitford, 
A89intant  Engineer. 
Capt.  Wm.  H.  Bixby, 

Corps  of  Engineers, 


survey  of  the  entrance  to  winyaw  bay,  near  gborgetoww, 

south  carolina. 

United  States  Engineer  Office, 

Wilmingtony  N.  C,  January  31, 1885. 

Sib  :  I  have  the  honor  to  submit  herewith  my  report  upon  a  survey 
of  the  entrance  to  Winyaw  Bay,  near  Georgetown,  in  accordance  witi 
instructions  from  your  office,  dated  July  31,  September  4,  and  !N'ovem* 
ber21,  1884. 

This  report  is  accompanied  by  the  following  maps  :* 

(1)  Map  of  Winyaw  Bay  Bar  (1885),  to  a  scale  ofrrhijs- 

(2)  Cross-section  of  the  throat  of  Winyaw  Bay  (1885),  to  a  vertical  scale  of  xiir  and 
a  longitudinal  scale  of  rrlnra- 

(3)  Direction  and  velocity  of  observed  ehb  currents  in  Winyaw  Bay  (1885). 

(4)  Direction  and  velocity  of  observed ^ood  currents  in  Winyaw  Bay  (1885)* 

(5)  Map  of  Winyaw  Bay  Bar  in  1885,  to  a  scale  of  ^irkinr' 

(6)  Map  of  Winyaw  Bay  Bar  in  1877,  to  a  scale  of  ^iinrr- 

(7)  Map  of  Winyaw  Bay  Bar  in  1881,  to  a  scale  of  ^Tjii^xj. 

(8)  Map  of  Winyaw  Bay  Bar  in  1884-^85,  to  a  scale  of  ^tjoutt- 

(9)  Project  No.  1  of  Capt.  James  Mercur  in  18^1. 

(10)  Project  No.  2  of  Capt.  James  Mercur  in  1881. 

(11)  Project  No.  3,  Assistant  Engineer  R.  Whitford,  in  1884-^85. 

(12)  Movement  of  water  at  mid-ebb,  1885  ( W.  H.  B). 

(13)  Project  No.  4  of  Capt.  W.  H.  Bixby,  1885,  at  $300,000. 

(14)  Project  No.  5  of  Capt.  W.  H.  Bixby,  1885,  at  $480,000. 

(15)  Project  No.  5  of  Cant.  W.  H.  Bixby,  1885,  at  $1,250,000. 

(16)  Project  No.  5  of  Capt.  W.  H.  Bixby,  1885,  at  $1,400,000. 

(17)  Project  No.  5  of  Capt.  W.  H.  Bixby,  1885,  at  $2,500,000. 

(18)  Project  No.  5  of  Capt.  W.  H.  Bixby,  1885,  at  $1,000,000. 

(19)  Map  of  Winyaw  Bay  (supposed  to  be  made  in  1802),  scale  of  n^ooU' 

(20)  General  map  of  Winyaw  Bay  and  surroundings  (from  United  States  post-routa 
map  of  North  Carolina,  1884),  scale  yWinnr* 

Winyaw  Bay  forms  the  entrance  to  Georgetown  Harbor,  and  the  two 
together  form  a  magnificent  harbor.  At  the  completion  of  the  improve* 
inents  at  present  in  progress  at  Mosquito  Creek  and  Georgetown  Bar, 
this  harbor  will  then  serve  as  the  outlet  to  over  900  miles  of  navigable 
rivers  and  100,000  sqnare  miles  of  adjacent  lands,  fully  half  the  river 
length  being  really  serviceable,  and  half  the  land  being  beyond  the 
reach  of  railroad  trausportation.  The  estimated  commerce  of  the  harbor 
is  plaiced  to-day  at  150,000  tons  of  outward  freight  and  200,000  tons  of 
inward  freight 

Its  exports  would  undoubtedly  double  or  triple  in  quantity  if  vessels 
of  12-foot  draught  could  only  cross  its  bar  entrance  at  all  tides. 

A  railroad  now  in  actual  operation  connects  the  South  Carolina  Cen- 
tral Kailroad  with  Georgetown,  and  adds  to  the  value  of  Georgetown 
as  a  port  of  entry  and  export. 

*  Maps  omitted. 
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The  bap  entrance  to  Winyaw  Bay  was  partially  surveyed  and  its  im- 
provement reported  upon  under  and  by  my  predecessors,  Capt.  James 
Mercur  and  Gapt.  C.  B.  Phillips  (see  pages  1112  to  1127,  Appendix  I 
26,  Annual  Report  of  the  Chief  of  Engineers,  United  States  Army,  for 
1882) ;  but  the  survey  was  never  completely  finished,  nor  have  my  prede- 
cessors' projects  so  far  been  carried  out. 

The  present  examinations  and  survey  were  intrusted  by  me  to  Assist- 
ant Engineer  Reid  Whitford ;  but  I  have  myself  personally  visited  the 
work  during  its  progress.  As  the  money  allotted  to  me  for  the  surveys 
in  my  charge  was  much  less  than  my  estimates,  I  was  unable  to  obtain 
as  much  information  as  was  desirable,  especially  as  to  current  measure- 
ments. For  the  reasons  mentioned  in  my  preliminary  report,  only 
about  half  to  one-third  the  time  could  be  utilized.  The  surveying  party 
met  almost  continuously  with  stormy  weather  (rough  seas  and  high 
waves),  with  foggy  weather,  rainy  weather,  and  chilling  weather.  The 
amount  of  work  done  under  these  circumstances  was  more  than  I  had 
any  right  to  expect,  and  reflects  great  credit  upon  the  untiring  energy 
of  Mr.  Whitford  and  his  assistants. 

Mr.  Whitford's  report  is  as  full  and  complete  as  time  and  money 
would  allow.  It  includes  nearly  all  the  information  so  far  collected 
with  reference  to  Winyaw  Bay,  both  physiographically  and  commercially. 
It  is  herewith  inclosed,  with  its  maps  (sheets  1,  2,  3,  4).  All  opinions, 
including  those  of  my  predecessors  and  myself,  are  to  the  eflfect  that 
the  bar  is  worthy  of  improvement;  that  dredging  would  be  inefficient; 
and  that  either  high  or  submerged  dikes  or  jetties  would  deepen  and 
preserve  the  channel.  The  only  questions  so  far  left  unsettled  are 
which  of  the  present  bar  channels  should  be  selected  for  final  use.  how 
the  jetties  should  be  located,  and  how  much  money  the  United  States 
CJovernment  is  willing  to  appropriate  for  the  benefit  of  Georgetown 
Harbor  and  the  commerce  of  Eastern  South  Carolina. 

Winyaw  Bay  Bar  has  suffered  but  comparatively  little  change  during 
the  last  thirty  years.  It  forms  a  natural  breakwater,  connecting  North 
and  South  Islands.  Small  boats  can  cross  the  bar  through  the  ^'  slough" 
close  to  North  Island,  and  through  *' Bottle  Channel,"  2  miles  farther 
flonth ;  but  vessels  of  9  feet  draught  and  upwarda  can  only  cross  at  the 
extreme  point  of  the  bar,  4  miles  south  of  North  Island  and  2  miles  east 
of  South  Island.  The  present  main  entrance  has  been  the  main  en- 
trance for  probably  the  last  eighty  years.  It  is  best  protected  from  the 
heaviest  (northeasterly)  storms,  and  it  opens  directly  upon  the  best  (20 
to  28  feet)  depth  of  water.  Winyaw  Ba^'  is  the  drainage  outlet  to  about 
one- third  of  South  Carolina  and  about  one-sixth  of  North  Carolina.  It 
has  an  inner  tidal  basin  of  about  12  square  miles  within  8  miles  of  its 
outlet,  and  an  outer  tidal  basin  of  8  square  miles  within  the  outline  of 
its  bar.  Within  these  tidal  basins  it  has  a  rise  and  fall  of  tide  of  about 
3.5  feet,  and  under  these  circumstances  it  is  not  surprising  that  at  mid- 
dle of  its  ebb  it  pours  out  nearly  220,000  cubic  feet  of  water  per  minute, 
with  an  average  velocity  of  2.1  feet  per  second,  through  a  passage-way 
of  4,000  feet  width,  scouring  this  passage  to  an  average  depth  of  21  feet 
and  a  channel  depth  of  32  feet.  Such  a  moving  mass  of  water,  guided 
merely  by  training  walls  high  enough  to  prevent  unnecessary  overflow, 
would  not  have  the  slightest  difficulty  in  cutting  and  maintaining 
through  the  bar  an  exit  of  4,000  feet  width  and  15  feet  average  depth 
or  20  feet  channel  depth.  Leaving  out  of  consideration  the  question  of 
cost,  I  have  no  hesitation  in  saying  that  the  best  protected,  most  per- 
manent, and  deepest  bar  entrance,  obtained  in  the  simplest  and  most 
satisfactory  way,  is  that  obtained  by  the  use  of  high  training- walls,  ris- 
ing to  half  way  between  high  and  low  water  mark,  crossing  all  other 
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channels,  and  extending  from  both  sbores  to  both  sides  of  the  present 
main  bar-entrance.  Such  training-walls,  dikes,  or  jetties  should  be 
built  of  heavy  stone  riprap;  may  be  well  located  in  general,  a«  shown 
in  project  8  (sheet  17) ;  and  will  cost  approximately  $2,500,000. 

As  this  amount  of  money  may  exceed  that  which  the  United  States 
Government  may  decide  to  appropriate  for  this  work,  I  have  considered 
other  less  expensive  projects,  suggested  either  by  my  predecessors,  by 
myself,  or  by  others.  In  presenting  these  projects  I  wish,  however,  to 
state  very  emphaticajly  that  nearly  every  project  was  proposed  by  its 
originator  not  a«  the  best  project,  but  only  as  a  compromise  between 
that  which  he  thought  best  and  that  which  wonld  be  allowed  by  the 
ex)>ected  insufficient  appropriation. 

Captain  Mercur,  in  1881  (see  page  1122,  Annual  Report  of  the  Chief 
of  Engineers  for  1882),  suggested  two  projects:  one  (see  Project  1,  Sheet 

9)  of  two  nearly  parallel  submerged  jetties,  of  60,000  feet  total  length 
and  8.5  total  height,  leading  to  the  present  main  bar  entrance,  to  cost 
probably  $3,000,000,  though  not  stated ;  the  other  (see  Project  2,  Sheet 

10)  of  two  similar  jetties,  of  30,000  feet  total  length  and  8.5  feet  total 
height,  leading  to  the  Bottle  Channel  Bar  entrance,  to  cost  about 
#1,500,000.  The  latter  channel  was  to  have  its  mouth  continuously 
swept  clear  by  a  littoral  current,  supposed  to  run  southwardly  along 
tbe  outer  side  of  the  deep  breakers.  Everything  tends  to  point  to  the 
existence  of  this  littoral  current,  but  even  the  present  survey  failed  to 
prove  whether  it  really  was  there  or  not. 

Mr.  Whitford,  assistant  engineer,  after  conducting  carefully  the 
present  survey,  suggests  similar  submerged  jetties  (see  Project  3, 
8beet  11)  through  Bottle  Channel,  except  that  he  extends  the  shore  end 
of  the  southern  jetty  way  back  to  the  shore  of  South  Island,  a  measure 
that  I  regard  as  an  eminently  necessary  precaution  against  the  partial 
washing  away  of  Mother  Norton  Shoal  under  the  increased  pressure 
and  current  which  will  be  caused  by  the  proposed  partially -obstructing 
jetty  walls.  These  jetties  have  a  total  length  of  about  27,000  feet,  a 
height  of  from  5  to  8  feet,  and  are  expected  by  him  to  give  from  13  to  15 
feet  depth  of  water  over  a  width  of  1,800  feet  bar  entrance,  at  a  total 
cost  of  about  1950,000.  If  submerged  jetties,  leading  to  Bottle  Channel, 
are  to  be  used,  I  should  recommend  Project  2  of  Captain  Mercur  essen- 
tially as  it  is  thus  modified  by  Mr.  Whitford. 

In  order  to  show  more  fully  the  movement  of  the  water  as  it  moves 
across  the  Wiuyaw  Bay  Bar,  and  to  show  what  beneficial  resnlts  may 
be  probably  expected  per  dollar  of  expenditure,  I  have  supposed  one 
case  of  submersed  jetties  and  several  cases  of  high  jetties,  and  have  de- 
duced approximately  the  corresponding  changes  in  volume  and  velocity 
of  water  as  thelattt  r  flows  out  from  the  inner- bar  basin  at  a  period  of 
about  mid-ebb,  when  the  tide,  having  fallen  1.5  feet,  is  still  2  feet  above 
low  water.    The  results  are  shown  on  Sheets  12  to  18,  inclusive. 

Let  A  be  the  southern  end  of  North  Island;  MI  be  the  shore  of  South 
Island;  ML  be  crest  of  the  Mother  Norton  Shoal ;  AM  be  the  mouth  of 
WinyawBay;  AB  be  the  throat  of  Slue  and  crest  of  the  Upper  Dry 
Breakers;  BK  be  the  throat  of  Bottle  Channel;  BC  be  the  mouth  of 
Bottle  Channel ;  LK  be  the  throat  of  the  Main  Channel ;  FG  be  the  month 
of  the  Main  Channel;  KD  be  the  division  line  between  Bottle  Channel 
and  the  Main  Channel;  CD  the  crest  of  the  Middle  Dry  Breakers;  DB 
tbe  crest  of  the  Little  Dry  Brea  kers ;  EF  the  crest  of  the  North  Breakers ; 
GH  the  crest  of  the  South  Breakers,  and  HI  the  crest  of  the  South 
Island  Shoals. 

Now  when  the  water  pours  through  AM  (the  mouth  of  Winyaw  Bay), 
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with  4,000  feet  width,  30  feet  maximum  depth,  and  21  feet  average 
depth  at  midebb,  it  suddenly  finds  itself  hemmed  in  by  an  inner  ba- 
sin, ABKLM,  whose  crest,  19,000  feet  long,  is 
on  an  average  about  8  feet  below  tbe  surface 
of  the  water.  At  AM  the  outlet  was  82,000 
square  feet,  the  velocity  2.7  feet  per  second,  and 
the  discharge  220,000  cubic  feet  per  minute. 
At  ABKLM  we  find  the  discharge  necessarily 
220,000  cubic  feet;  the  outtet  is  150,000  square 
feet,  and  the  average  velocity  can  therefore  be 
only  1.6  feet  per  second.  The  water  that  finds 
an  outlet  across  KLM,  through  an  outlet  of 
10,500  feet  length,  7.3  feet  average  depth,  is  in 
its  own  turn  hemmed  in  by  a  second  or  outer 
basin,  DEFGHI,  whose  crest,  210,000  feet  long, 
is  on  an  average  about  8.4  feet  below  the  sur- 
face of  the  water.  At  KLM  the  outlet  was 
77,000  square  feet;  at  DEFGHI  the  outlet  is 
210,000  square  feet,  and  the  average  velocity, 
which  must  be  reduced  accordingly,  will  be  found  to  be  only  about  six- 
tenths  foot  per  second.  In  the  same  way  the  water  that  enters  Bottle 
Channel  at  BK  is  hemmed  in  by  an  outer  basin  BCD,  whose  crest  is 
7,000  feet  long  and  7  feet  deep.  At  BK  the  outlet  was  38,500  square 
feet;  at  BCD  the  outlet  is  49,000  square  feet,  and  the  average  velocity 
will  be  found  to  be  necessarily  reduced^  to  about  1.2  feet  per  second. 
Under  these  circumstances  it  is  surprising  that  even  a  9-foot  channel  is 
preserved  at  any  point,  and  it  becomes  evident  that  some  of  this  enor- 
mous free  outlet  must  be  obstructed  before  any  appreciable  improve- 
ment of  the  bar  entrances  can  be  efifected.  Before  we  can  find  the  aver- 
age velocity  in  each  separate  portion  of  the  circumference  of  either  basin, 
we  must  adopt  some  law  of  outflow.  Were  the  sides  of  the  basin  verti- 
cal, and  could  the  water  run  oflP  outside  faster  than  it  overflows,  the 
velocity  of  outflow  would  then  be  appreciably  the  same  everywhere. 
Here  where  the  sides  of  the  basin  are  inclined,  where  the  shoals  are  long 
and  broad,  where  the  winds  may  be  strong,  and  where  the  overflowing 
water  must  push  its  way  against  nearly  as  high  water  outside,  it  would 
evidently  be  erroneous  to  suppose  that  the  water  flows  as  fast  over 
shoals  as  through  the  deep  channels.  In  such  a  case  we  will  be  ap- 
proximately correct  to  assume  that  the  velocity  is  nothing  where  the 
depth  is  nothing,  least  where  the  depth  is  least,  greatest  where  the 
depth  is  greatest,  and  at  any  intermediate  point  is  directly  propor- 
tional to  the  depth.  This  simple  law  is  probably  as  accurate  as  will 
bear  practicable  application  to  the  flow  of  water  over  harbor  bars^ 
subjected  to  tides  and  winds  of  variable  strength  and  direction. 
Applying  this  law  of  outflow  to  the  inner  basin,  where,  at  wind  ebb, 

AB  is  5,000  feet  long  and  7  feet  in  average  depth, 
BK  is  3,500  feet  lon^  and  11  feet  in  average  depth, 
KL  is  3,500  feet  long  and  14  feet  in  average  depth, 
LM  is  7,000  feet  long  and  4  feet  in  average  depth, 

we  flnd  the  total  outflow  of  220,000  cubic  feet  per  second,  to  be  divided 
as  follows: 

AB,  18  per  cent,  with  1.1  feet  per  second  average  velocity. 
BK,  28  per  cent.,  with  1.6  feet  per  second  average  velocity. 
KL,  47  per  cent.,  with  2.1  feet  per  second  average  velocity. 
LM,  7  per  cent.,  with  0.6  foot  per  second  average  velocity. 
ABKLM,  100  per  cent.,  with  1.46  feet  per  second  average  velocity. 
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In  the  same  way,  iu  the  outer  basin  of  the  Main  GhaDnel,  where 

D£  is  3,000  feet  long  and  7  feet  in  average  depth, 
EF  is  8,000  feet  long  and  7.5  feet  in  average  depth, 
F6  is  3,000  feet  long  and  13  feet  in  average  depth, 
6H  is  3,000  feet  long  and  10  feet  in  average  depth, 
HI  is  6,000  feet  long  and  7.5  feet  in  average  depth, 

we  find  the  outflow  as  follows : 

DE,  4  per  cent.,  with  0.4  foot  per  second  average  velocity. 

£F,  12  per  cent.,  with  0.45  foot  per  second  average  velociCy. 

F6,  m  per  cent.,  with  1.0  foot  per  second  average  velocity. 

6H,  8  per  cent.,  with  0.6  foot  per  second  average  velocity. 

HI,  12  per  cent,,  with  0.45  foot  per  second  average  velocity. 

XL  -{-  LM  =  DEFGHI,  54  per  cent.,  with  0.57  feet  per  second  average  velocity. 

In  the  same  way,  in  the  outer  basin  of  Bottle  Channel,  where 

fiC  is  4,000  feet  long  and  7  feet  in  aoerage  depth, 

CD  ifl  3,000  feet  long  and  7  feet  long  in  average  depth, 

we  find  the  outflow  as  follows: 

BCj  16  percent.,  with  1^  feet  per  second  average  velocity. 
CD,  12  per  cent.,  with  1.26  feet  per  second  average  velocity. 
B£  =s  fiC  +  CD,  28  per  cent.,  with  1.26  feet  per  second  average  velocity. 

The  approximate  accuracy  of  these  deductions  will  be  readily  shown 
by  comparing  these  deduced  results  as  shown  on  sheet  12,  with  the  ob- 
served directions  and  velocities  of  ebb  as  shown  on  sheet  3. 

By  supposing  several  different  arrangements  of  high  or  submerged 
jetties  along  these  different  lines  of  outflow,  and  deducing  the  changes 
in  outflow  thereby  produced,  we  arrive  at  the  results  shown  in  full  on 
sheets  13  to  18  inclusive. 

A  study  of  these  sheets  shows  the  following  roughly  approximate  re- 
sults: 

A  dike  across  the  Slough  at  AB  will  increase  the  outflow  and  conse- 
qnent  velocities  in  both  Bottle  Channel  outlet  at  BO,  and  the  main 
chanoel  outlet  at  FG  by  12.5  per  cent,  if  the  dike  be  submerged  to  2 
feet  below  low  water,  and  by  25  per  cent,  if  the  dike  be  raised  to  2  feet 
above  low  water. 

A  dike  across  the  Upper  Dry  Breakers  at  CD  will  hardly  change  in 
any  way  the  outflow  at  either  the  Slough  or  the  Main  Channel  outlet,  but 
will  increase  the  velocities  in  Bottle  Channel  outlet  at  BO  by  36  per 
CMit.  if  submerged,  and  by  75  per  cent,  if  raised. 

A  dike  across  the  South  Island  Shoals  at  HI  will  hardly  change  in 
any  way  the  outflow  at  either  the  Slough  or  Bottle  Channel  outlet;  but 
will  increase  the  velocities  at  the  Main  Channel  outlet  FG  by  12.6  per 
cent,  if  submerged,  and  25  per  cent,  if  raised. 

A  dike  between  the  South  Island  Shoals  and  the  South  Breakers 
along  OH  will  hardly  change  in  any  way  the  outflow  at  the  Slough  or 
Bottle  Channel  outlet;  but  will  increase  the  velocities  at  the  Main  Chan- 
nel outlet  FG  by  14  per  cent,  if  submerged,  and  by  20  per  cent,  if  raised. 

A  dike  across  the  Little  Dry  Breakers  at  DB  will  hardly  change  the 
outflow  at  either  the  Slough  or  Bottle  Channel  outlet;  but  will  increase 
the  velocities  atthe  Main  Channel  outlet  FG  by  4  per  cent,  if  submerged, 
and  8  per  cent,  if  raised. 

A  dike  between  the  Little  Dry  Breakers  and  the  North  Breakers 
along  EF  will  hardly  change  the  outflow  at  either  the  Slough  or  Bottle 
Channel  outlet;  but  will  increase  the  velocities  at  the  Main  Channel 
outlet  FG  by  12.5  per  cent,  if  submerged,  and  by  25  per  cent,  if  raised. 

A  dike  across  the  throat  of  the  Main  Channel  at  DKLM  will  in- 
crease the  velocities  at  both  the  Slough  AB  and  Bottle  Channel  BO  by 
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100  per  cent,  if  submerged,  and  by  200  per  cent,  if  raised.    In  either 
case  the  Main  Channel  will  be  rendered  permanently  unnavifi^able. 

A  dike  across  the  throat  o(  Bottle  Channel  at  BD  will  hardly  change 
in  any  way  the  outflow  at  the  Slough,  but  will  increase  the  velocities  in 
the  Main  Channel  outlet  FG  by  40  per  cent,  if  submerged,  and  by  60 
per  cent,  if  raised. 

By  comparing  these  results  we  see  that  a  high  dike  across  the  Slough 
at  AB  will  do  about  the  same  work  upon  the  main  channel  outlet  as  a 
high  dike  across  the  South  Island  Shoals  at  HI ;  at  the  same  time  AB 
will  be  much  shorter  and  less  costly,  and  will  improve  also  the  outflow 
of  Bottle  Channel.  Moreover,  this  same  dike  across  the  Slough  at  AB 
will  be  as  effective  upon  the  Main  Channel  outlet  as  a  high  dike  along' 
the  North  Breakers  at  EF;  at  the  same  time  AB  will  be  much  shorter 
and  less  costly.  In  like  manner  a  high  dike  across  the  Slough  at  AB  and 
across  the  South  Island  Shoals  at  GH  will  together  be  aseft'ectiveupoa 
the  Main  Channel  outlet  asahigh  dike  across  the  throat  of  Bottle  Chan- 
nel at  BD  ;  at  the  same  time  AB  and  HI  will  only  cost  about  half  as 
much  as  AB  and  will  also  increase  the  velocity  in  Bottle  Channel  by 
25  per  cent,  instead  of  closing  it  permanently  to  navigation.  In  like 
manner  a  high  dike  along  the  inner  end  of  the  South  Breakers  at  GH 
will  be  as  efi:ective  upon  the  Main  Channel  outlet  as  a  high  dike  across 
the  Little  Dry  Breakers  at  DE  together  with  an  extension  over  half  ES 
of  the  North  IBreakers  EF,  and  at  less  cost.  Finally,  a  high  dike  across 
the  Slough  at  AB  together  with  a  high  dike  across  the  Middle  Dry  Break- 
ers at  CD  will  be  as  effective  upon  Bottle  Channel  outlet  as  a  pair  of 
submerged  dikes  across  both  the  Slough  at  AB  and  the  Main  Channel  ML 
KD ;  at  the  same  time  the  high  dikes  AB  and  CD,  while  only  costing 
half  as  much  as  the  submerged  dikes  AB  and  MLKD,  will  somewhat 
improve  the  outflow  at  the  main  channel  outlet,  instead  of  closing  its 
navigation  forever. 

It  becomes  at  once  quite  evident  that  but  little  good  can  be  done  to 
Bottle  Channel  as  long  as  the  Slough  remains  open ;  that  little  good  can 
be  done  to  the  Main  Channel  as  long  as  both  Bottle  Channel  and  the 
South  Island  Shoals  remain  open ;  and,  further,  that  submerged  dikes 
will  not  be  as  cheap  and  effective  as  usual  on  account  of  their  compara- 
tively great  lengths  and  small  height. 

Owing  to  the  exposed  position  of  the  whole  line  of  the  bar,  I  think 
that  all  the  dikes  to  be  built  along  the  bar  or  across  either  Bottle  Chan- 
nel or  the  Main  Channel,  should  be  twice  as  wide  on  top  as  the  water  is 
deep  ;  and  that  they  should  have  side  slopes  of  fully  1  on  3.  The  in- 
ner dikes  at  DK  or  LM  may,  perhaps,  be  strong  enough,  if  made  with 
a  top  once  and  a  half  as  wide  as  the  water  is  deep  and  with  side  slopes 
of  2  on  3.  Moreover,  from  the  exposed  position  of  the  bar  and  the  rough 
weather  preventing  work  for  nearly  two-tlnrds  of  the  time,  all  work  of 
dike  construction  will  here  be  very  expensive ;  and  I  think  it  will  cost 
fully  as  much  for  labor  as  for  material.  Under  these  circumstances  I 
estimate  the  cost  of  dikes  as  follows  : 


Position. 

Raised  to  2 
feet  aljove 
low  water. 

Submeryred  to 

2  feet  andec 

low  water. 

AB 

$300,000 
180,000 
400.  000 
370, 000 
150,000 
525, 000 
400,000 
1, 320,  000 

1165,000 

CI) 

135,000 

HI 

220,000 

GH 

240.000 

DE 

100,000 

EF 

300,000 

BD 

230,000 

liLB^n - 

700,000 
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With  these  estimates  we  find  the  following  results : 

(1)  If  Bottle  Channel  alone  is  to  be  improved:  (a)  A  high  dike  across 
the  slongh  at  AB  will  increase  the  velocity  at  the  outlet  BC  by  25  per 
cent,  at  a  cost  of  $300,000  (see  Project  4,  Sheet  13).  (h)  High  dikes 
acro9s  the  Slough  at  AB  and  across  the  Middle  Dry  Breakers  at  CD 
will  increase  the  velocity  at  the  outlet  BC  by  100  per  cent,  at  a  cost  of 
$480,000  (see  Project  5,  Sheet  14).  (c)  Submerged  dikes  across  the 
Slough  at  AB  and  stopping  up  the  Main  Channel  along  MLKD  or  NLKD 
will  increase  the  velocity  at  the  outlet  BC  of  Bottle  Channel  by  100  per 
cent,  but  ata  cost  of  $1,000,000  (see  Project  9,  Sheet  18).  {d)  High  dikes 
over  AB  and  MLKD,  stopping  up  the  Main  Channel  completely,  will 
increase  the  velocity  at  the  outlet  of  Bottle  Channel  by  300  or  400  per 
cent.y  at  a  cost  of  $1,700,000  (of  course  this  increased  velocity  will  rap- 
idly diminish  as  the  depth  increases  under  the  produced  scour). 

(2)  If  the  Main  Channel  alone  is  to  be  improved:  (e)  A  high  dike 
across  the  Slough  at  AB  will  increase  the  velocity  at  the  outlet  FG  by 
24  per  cent,  at  a  cost  of  $300,000  (see  Project  4,  Sheet  13).  (/)  High 
dikes  across  the  Slough  at  AB,  and  across  and  stopping  up  completely 
Bottle  Channel  at  BD,  will  increase  the  velocity  at  the  outlet  FG  by  75 
per  cent.,  at  a  cost  of  $700,000.  (g)  A  high  dike  across  the  Slough  at 
AB,  across  and  stopping  up  completely  Bottle  Channel  at  BD,  and 
across  the  South  Island  Shoals  at  HI,  will  increase  the  velocity  at  the 
outlet  FG  by  100  per  cent.,  at  a  cost  of  $1,100,000.  (h)  High  dikes 
across  the  Slough  at  AB,  across  Bottle  Channel  at  BD,  along  the  inner 
side  of  the  breakers  at  DES,  and  across  the  South  Island  Shoals  at  HI, 
will  increase  the  velocity  at  the  outlet  FG  by  120  per  cent.,  at  a  cost 
of  $1,500,009.  (i)  High  dikes  across  the  Slough  at  AB,  across  Bottle 
Channel  at  BP,  along  the  whole  inner  side  of  the  Dry  and  North 
Breakers  DBF,  across  the  South  Island  Shoals  at  HI,  across  the  South 
Bri:akers  at  GH,  and  extended  as  necessary  by  submerged  dikes  at  SW 
and  GQ,  will  increase  the  velocities  at  the  outlet  FG  by  300  or  400  per 
cent.,  at  a  cost  of  from  $2,000,000  to  $2,500,000,  depending  on  the  length 
given  to  SW  and  GQ  (see  Project  8,  Sheet  17). 

(3)  If  Bottle  Channel  and  the  Main  Channel  are  both  to  be  left  open 
and  both  to  be  improved :  (j)  High  dikes  across  the  Slough  at  AB  will 
increase  the  velocity  at  both  outlets  BC  and  FG  by  25  per  cent.,  at 
each,  at  a  total  cost  of  $300,000  (see  Project  4,  Sheet  13).  {k)  High 
dikes  across  the  Slough  at  AB  and  across  the  Middle  Dry  Breakers  at 
CD  will  increase  the  velocities  at  Bottle  Channel  outlet  BC  by  100  per 
cent.,  and  at  the  Main  Channel  outlet  FG  by  25  per  cent.,  at  a  total 
cost  of  $480,000  (see  Project  5,  Sheet  14).  (l)  High  dikes  across  the 
Slongh  at  AB,  across  the  Middle  Dry  Breakers  at  CD,  and  across  the 
South  Island  Shoals  at  HI  will  increase  the  velocities  at  Bottle  Chan- 
nel outlet  BC  by  100  per  cent.,  and  at  the  Main  Channel  outlet  FG  by  46 
per  cent.,  at  a  total  cost  of  $880,000.  (m)  High  dikes  across  the  Slough  at 
AB,  across  the  Middle  Dry  Breakers  at  CD,  across  the  South  Island 
Shoals  at  HI,  and  across  the  inner  end  of  the  South  Breakers  at  GH, 
will  in  crease  the  velocities  in  Bottle  Channel  outlet  BC  by  100  percent., 
and  at  the  Main  Channel  outlet  FG  by  70  to  80  per  cent.,  at  a  total  cost  of 
$1,250,000  (see  Project  6,  Sheet  15).  (n)  High  dikes  across  the  Slough 
at  AB,  across  the  Middle  Dry  Breakers  at  CD,  across  the  Little  Dry 
Breakers  at  DE,  across  the  South  Island  Shoals  at  HI,  and  across  the 
inner  end  of  the  South  Breakers  GH  will  increase  the  velocities  in 
Bottle  Channel  outlet  BC  by  100  per  cent.,  and  in  the  Main  Channel 
outlet  FG  by  78  to  100  per  cent.,  at  a  total  cost  of  $1,400,000  (see 
Project  If  Sheet  16).    (o)  High  dikes  across  the  Slough  at  AB,  across  the 
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Middle  Dry  Breakers  at  CD,  across  the  Little  Dry  Breakers  at  DE, 
across  tlie  iimer  end  of  the  North  Breakers  at  EF,  across  the  South 
Island  Shoals  at  HI,  and  across  the  inner  end  of  the  South  Breakers  at 
HI  will  increase  the  velocities  in  Bottle  Channel  BO  by  100  per  cent., 
and  in  the  Main  Channel  FG  by  from  100  to  150  per  cent,  at  a  total  cost 
of  $2,000,000. 

I  think  that  neither  Bottle  Channel  nor  the  Main  Channel  should  be 
closed  to  navigation  until  the  other  channel  has  shown  signs  of  perm<«.- 
nent  improvement. 

It  appears  to  me  that  much  good  to  both  channels  will  result  from 
the  permanent  closing  of  the  Slough  at  AB.  Its  closure  is  in  any  ca«e 
the  first  step  to  the  improvement  of  either  channel,  and  should  be  done 
at  once,  whether  anything  further  is  attempted  or  not. 

I  think  that  the  improvement  of  the  Wiuyaw  Bay  bar  entrance  should 
be  made  by  the  use  of  high  stone  dikes,  constructed  in  the  order  of  the 
following  projects : 

At  AB,  Project4  (Sheet  13),  at $300,000 

At  AB  and  CD,  Project  5  (Sheet  14),  at 4SO,000 

If  at  this  stage  Bottle  Channel  shows  manifest  improvement  CD  can 
be  economically  and  advantageously  extended  seaward  to  the  16  or  18 
foot  depth.  If  the  Main  Channel  shows  manifest  improvement  the  work 
can  progress  as  follows  : 

AtAB,  CD,  HI,  at |880,000 

At  AB,  CD,  GH,  HI,  Project  6  (Sheet  15),  at c    1,250,000 

AtAB,  CD,  DE,  GH,  HI,  Project  7  (Sheet  16>,  at 1,400.000 

At  AB,  DE,  SW  and  IH,  GA,  Project  8  (Sheet  17),  at 2,500,000 

I  have  therefore  to  recommend  the  sum  of  at  least  $300,000,  as  an 
amount  that  can  profitably  be  expended  upon  the  iiftprovement  of 
Winyaw  Bay  Bar  entrance,  IC,  in  the  construction  of  high  stone  dikes 
across  the  Slough  and  around  the  inner  edge  of  its  bar,  as  may  be  shown 
necessary  during  the  progress  of  the  work. 

Yery  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 

(Through  Lieut.  Col.  W.  P.  Craighill,  Supervising  Engineer.) 

[First  iDdoraement.] 

United  States  Engineer  Office, 

Baltimore^  Md.^  February  20,  1885. 

Kespectfully  forwarded  to  the  Chief  of  Engineers. 

The  problem  herein  presented  is  a  very  interesting  one,  and  is  well 
treated  by  Captain  Bixby,  as  also  by  his  predecessor,  Captain  Mercur. 

Before  a  final  opinion  can  be  given  as  to  a  choice  in  the  direction  of 
efforts  to  improve  the  main  entrance  of  Bottle  Channel,  further  inves- 
tigations as  to  littoral  and  other  currents  and  other  matters  are  neces* 
sary.  I  agree  with  Captain  Bixby  as  to  the  practicability  of  a  sufii- 
cient  improvement  of  one  or  the  other  of  these  entrances  by  the  use  of 
jetties,  low  or  high.  The  commercial  interests  involved  justify  such  au 
improvement. 

It  seems  clear  that  a  dike  to  close  the  Slough  at  foot  of  ^orth  Island  is 
an  essential  part  of  any  improvement.  If  means  were  available  I 
should  recommend  the  immediate  construction  of  a  low  dike  on  or  near 
the  line  AB,  Sheet  14,  to  be  raised  as  soon  as  practicable  to  a  height  of 
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about  2  feet  above  low  water.  The  eflfects  of  this  structure  should  be 
carefully  watched.  Thereafter  a  decision  should  be  made  as  to' loca- 
tion and  character  of  other  works  to  deepen  Bottle  Channel  or  the 
main  entrance. 

WM.  p.  CRAiaHILL, 

Ideut,  Col.  of  Engineers. 


rkport  of  mr.  rbid  whitford,  assistant  rnoineer. 

United  States  Engineer  Office, 

Georgetown^  S.  C,  January  17,  1885. 

Captain  :  I  have  the  honor  to  submit  the  report  that  follows  with  accompanying 
maps,  relatioj^  to  the  saryey  of  the  entrance  to  Wlnyaw  Bay,  South  Carolina,  made  in 
obe<lience  to  instructions  contained  in  yonr  letter  of  November  28,  1884. 

The  object  of  the  survey  has  been  to  collect  such  information  as  might  be  necessary 
to  determine  the  practicability  of  deepening  the  water  on  the  bar  at  the  entrance  to 
Wioyaw  Bay,  and  to  form  projects  for  accomplishing  the  same. 

A  party  was  organized  as  early  as  possible,  and  by  the  9th  of  December  they  were 
in  the  field,  regularly  at  work,  with  quarters  at  South  Island.  From  that  time  opera- 
tions continued  under  the  serious  disadvantage  of  most  unfavorable  weather,  nigh 
winds,  rough  water,  dense  fogs,  and  Inteuse  cold,  causing  many  perplexinj^  delays. 
Every  hour  that  could  be  utilized  was  Judiciously  employed,  and  the  work  rigorously 
pressed.  The  southeast  end  of  South  Island  Wharf  was  made  the  initial  point  of  the 
survey,  from  which  stadia  distances  were  measured  down  the  shore  to  Santee  Point ; 
also,  on  North  Island  side,  opposite  the  wharf,  to  and  around  North  Island  Point,  up 
the  sea  beach  for  about  2  miles.  Along  these  lines  at  convenient  distances  flags  were 
set  for  the  termini  of  sounding  lines.  Base  lines  were  carefully  measured  by  means 
of  steel  tape,  and  checked  by  stadia  observations  on  both  shores.  The  one  most  used 
was  located  on  the  lower  end  of  South  Island,  and  had  a  length  of  6.393  feet.  There 
was  also  a  calculated  base,  extending  from  South  Island  to  North  Islaud,  which  was 
used  when  the  sounding  boats  were  in  certain  positions,  in  order  that  better  con- 
ditioned triangles  might  be  obtained. 

The  location  of  our  own  range  buoys,  the  permanent  buoys  belonging  in  the  en- 
trance and  other  fixed  objects,  as  well  as  each  position  of  the  soanding-boat  were  as- 
certained by  transit  angles  from  base  lines. 

A  number  of  pointsou  South  and  North  islands,  including  the  center  of  Georgetown 
light-house,  L.  P.  Miller's  residence,  the  Trenbolm  dwelling  house,  L.  P.  Miller's  old 
rice-mill  chimney,  and  Lowndes  rice- mill  chimney  (the  latter  near  Mosquito  Creek), 
were  made  triangulation  stations,  to  which  the  shore-line  stations  were  connected. 
Angles  and  bearings  were  plotted  in  the  usual  manner,  with  a  vernier  protractor, 
reading  to  three  minutes.  Soundings  were  recorded  every  one-half  minute  by  the 
watch,  every  fourth  one  being  located  by  simultaneoas  transit  angles,  such  lines  hav- 
ing been  checked  at  their  beginning  and  ending,  and  at  occasional  intermediate 
points,  by  liquid  compass  bearings  to  two  or  more  of  the  triangulation  stations.  Be- 
sides, the  direction  of  each  line  was  kept  by  courses  read  from  the  liquid  compass. 
Radiating  from  buoys  above  mentioned,  numerous  lines  of  soundings  wore  taken  to 
the  shore  fla^s  and  extending  to  the  20-foot  contoar  at  sea,  as  represented  on  map. 
The  plane  ot  reference  to  which  soundings  are  reduced  is  mean  low  water,  and  was 
determined  by  recording  and  averaging  all  the  low  waters  covering  a  period  of  a  full 
lunar  month  of  twenty-nine  days.  The  mean  rise  of  the  tide,  above  that  plane,  was 
also  arrived  at  by  averaging  all  the  high  waters  in  same  manner.  While  we  have 
used  every  care  possible  under  the  circumstances  to  furnish  correct  soundings,  still 
they  may  differ  somewhat  from  those  taken  during  calm  weather  in  smooth  and  slack 
water.  In  order  that  this  work  might  be  closed  up  within  the  limited  time  allowed, 
we  could  not  wait  for  such  days  as  would  be  best  suited  for  sounding  the  sea  and  shoals 
bordering  thereon.  It  is  believed,  though,  that  the  hydrography  presented,  upon  the 
whole,  is  about  correct,  more  especially  through  the  channels  and  over  such  portions 
of  the  shoals  as  might  be  embraced  within  projects  likely  to  be  found,  having  in  view 
the  future  deepening  of  the  entrance.  Several  attempts  were  made  to  thoroughly 
sound  "The  Breakers,''  but  it  could  not  be  correctly  done  because  of  the  roughness 
of  the  sea.  A  calm  time  will  be  required  to  secure  the  least  depth  of  water  at  suoh 
places. 

TIDES. 

Their  mean  rise  and  fall  is  found  to  be  3.5  feet,  and  greatest  (from  highest  to  low- 
est) 6  feet. 
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The  duration  of  the  ebh  current  is  about  seven  hours  and  twenty  minutes,  against 
honrif  and  twenty  minutes  flood.  However,  these  figures  are  subject  to  mai 
changes  since,  as  I  am  informed  by  good  authority,  that  when  there  are  freshet 
the  rivers  emptying  their  waters  into  Winyaw  Bay,  the  volume  of  fresh  water  1 
brought  down  is  so  preat  that  it  produces  an  almost  constant  fluvial  current,  aHov 
but  little,  if  any.  nse  of  the  incoming  tides.  Furthermore,  when  strong  west 
winds  prevail,  there  is  scarcely  any  rise  of  the  flood,  but  greater  strength  and  loi 
duration  of  the  ebb. 

CUKRBMTS. 

A'line  from  RRR  to  WWY  (see  Sheet  A)  across  the  throat  of  the  bay  was  selec 

for  a  cross-section.     (See  Sheet  B,  herewith  sent.)    From  it  numerous  lines  of  con 

velocities  were  followed  up  in  various  directions  (as  shown  on  Sheet  C),  the  posit 

of  the  observer's  boat  being  located  by  sextant  angles,  measured  to  three  or  mon 

the  triangulation  stations,  and  the  velocities  determined  by  submerging  a  curr 

meter,  attached  to  the  end  of  a  small  wooden  beam  projecting  so  far  over  the  bof 

the  boat  as  to  be  beyond  the  reach  of  any  interference  that  the  boat  might  havev 

the  flow  of  the  water.    As  a  check  upon  the  velocities  registered  by  this  instmmc 

a  ship's  old-fashioned  log  and  line,  graduated  into  knots  by  simple  proportion, ' 

used,  and  the  one  found  to  agree  with  the  other.    At  the  beginning  of  the  ebb 

current  flows  straight  down  the  throat  of  the  bay  over  Mother  Norton's  Shoal  ti 

reaches  the  point  of  North  Island,  where  a  portion  of  it  separates  from  the  main  be 

running  around  North  Island,  and  thence  going  to  the  northeast.    The  main  b 

continues  on  till  it  arrives  about  at  the  Fishing  Bank  buoy,  where  a  separation  sj 

takes  place,  and  this  portion  runs  somewhat  to  the  south  of  east  till  it  strikes 

mouth  of  Bottle  Channel,  where  it  again  changes  its  course  and  runs  about  north 

through  said  channel  till  it  reaches  the  20-foot  contour,  wheift  it  becomes  greatlj 

duced  in  strength,  but  still  continuing  in  the  same  direction.    The  main  body  fl 

on  about  south  till  it  approaches  the  Outer  Bar  entrance,  goes  over  the  outer  ba 

a  direction  of  about  from  east  to  southeast,  returning  to  the  same  point  in  the  thr 

when  the  ebb  current  is  at  its  strength ;  again  it  separates  at  Nortn  Island  Point, 

a  large  volume  rushes  around  it  with  great  force  in  same  direction  as  in  beginn 

till  it  reaches  a  point  to  the  north,  where  it  spreads  and  slackens,  but  continues 

northerly  direction  up  the  coast.    Now,  also,  a  larger  body  is  deflected  to  the  lei 

a  southeasterly  direction  by  Mothet  Norton's  Shoal,  till  it  strikes  the  shoal  nortl 

the  inner  mouth  of  Bottle  Channel ;  it  then  follows  rapidly  around  the  shoal  and 

ters  Bottle  Channel,  running  about  northeast.    The  current  to  the  west  of  Bo 

Channel  continues  down  the  Main  Channel  about  south  to  the  Bar,  and  then  £ 

southeast  to  east.     It  is  believed,  from  aa  thorough  observations  as  could  be  tal 

that  no  matter  what  the  prevailinpr  winds  may  be,  the  ebb  current«  will  flow  throi 

the  Bottle  Channel  in  same  direction,  and  also  around  North  Island.    It  is  not  no  • 

tain  that  it  retains  the  same  course  over  the  outer  bar  contrary  to  the  winds,  foi 

the  time  it  arrives  there  it  very  probably  has  become  so  much  weakened  by  its  long 

from  the  throat  and  by  the  waste  to  right  and  left  over  the  shoals  through  North  Isli 

Point  Slough  and  Bottle  Channel,  that  it  has  not  sufficient  strength  left  to  resist  tl 

force.    The  greatest  velocity  of  the  ebb  on  the  cross-section  line  observed  was  '* 

miles  per  hour ;  wind  northeast ;  fresh  tide  about  0.75  out.    Great'Ost  in  the  thrc 

5  per  hour  (rare  occurrence),  just  above  the  point  of  separation  of  tides  at  No 

Island  Point ;  wind  northwest — strong ;  tide  about  0.75  out.    In  the  Slough  sroi 

North  Island,  2.25  miles  per  hour ;  wind  south  west — strong :  a1>out  last  of  ebb.    Great 

in  Bottle  Channel,  2.18  miles  per  hour;  tide  one-half  ebb;  wind  north-north wes 

very  light.    At  outer  mouth  of  Bottle  Channel,  at  the  20-foot  contour,  a  current 

1  mile  per  hour  was  observed  going  to  northeast ;  wind  very  light — southwest. 

Main  Channel  at  Fishing  Bank  Buoy,  ebb  abserved  2.25  miles  per  hour,  running  sou 

southeast ;  wind  north  ;  strong  tide,  about  0.75  out.    In  Main  Channel  at  Inner  I 

-  -     .  •  «     «       r^r^  •«  1 i Al_ ^      t 1^^^_A.      ! J 1.1 . 


tide  about  0.50  flood;  wind  southwest— light j  tide  running  straight  for  throat 
bay.  In  North  Island  Point  Slough,  observations  2.12  miles  per  hour;  tide  0.25  i 
wind  south-southwest— strong.  In  Main  Channel  at  Fishing  Bank  buoy,  flood  < 
served,  1.9  miles  per  hour;  tide  about  three-quarters  in ;  wind  northeast — strong;  n: 
ning  into  throat  at  harbor  with  Bottle  Channel  current.  At  Outer-Bar  buoy  the  firet 
the  flood  was  observed  going  east-northeast ;  light  wind,  south-southwest.  The  sai 
was  noted  at  the  sea  buoy,  and  at  Slough  buoy,  about  last  of  flood,  setting  northeai 
wind  south-southwest.  A  much  more  thorough  examination  of  the  currents  was  i 
sired ;  but  more  time  and  better  weather  are  needed  for  this  purpose.  Unfort 
nately,  we  were  unable  to  observe  the  greatest  velocities  of  the  tides  outside  the  hi 
bor,  tor  the  reason  that  their  strength  is  reached  when  the  winds  are  so  high  that 
would  have  been  inexpedient  to  use  a  small  open  boat  on  the  outside. 
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In  regard  to  the  "suspected  existence  of  a  constant  littoral  cnrrent"  in  this  vicin- 
ity, I  have  to  say  that  every  effort  within  oar  powers,  nnder  the  circumstances,  haa 
been  ased  to  decide  that  question  ;  hut  it  can  only  he  done  poutieely  hy  a  more  ex- 
tensive  and  thorough  and  systematic  series  of  current  and  tidal  ohservations  than  we 
have  heen  ahle  to  complete  in  so  short  a  time.  However,  all  information  by  actual 
experiments  and  inquiries  on  the  subject  that  have  been  collected  leads  to  the  follow- 
ing general  conclusions : 

The  ebb  currente,  after  escaping  from  the  throat  of  the  bay,  radiate  in  lines  run- 
ning off  shore  from  the  southeast  to  northeast,  till  their  strength  is  expended  in  the 
■ea.  Now,  it  is  thought  very  probable  that  the  flood  currents  return  to  the  entrance 
and  through  the  throat,  approximately,  on  the  same  lines.  In  that  case  the  incom- 
ing current  would  con  e  in  contact  with  the  North  Island  beach,  at  a  point  some 
distance  above  the  (Georgetown  light-house,  where  it  likely  seperates,  one  portion  run- 
ning to  the  northward,  with  very  little  strength,  and  the  other  going  to  southward^ 
with  greater  rapidity,  thus  forming  a  littoral  current  till  it  is  drawn  into  the  throat 
of  the  bay  around  North  Island  Point.  Another  body  would  strike  straight  into  the 
enter  mouth  of  the  Bottle  Channel  on  one  of  the  radiating  lines,  another  across  the 
Outer  Bar  entrance,  and  so  on  till  beyond  the  attractive  infliieuce  of  the  bar  entrance, 
after  which  it  enters  to  the  mouth  ot  the  Santee  River.  Certainly  the  direction  of  the 
lines  of  the  incoming  currents  must  be  more  or  less  affected  by  the  force  of  the  pre- 
vailing winds,  more  esi>ecially  on  the  surface  of  the  water  before  the  currents  have 
reached  their  greatest  velocities.  It  is  verv  likely  that  the  heavy  northeast  winds  at 
the  time  of  the  flood,  sweeping  down  the  North  Island  beach,  produce  a  littoral  cur- 
rent of  snfficient  power  to  wash  away  and  carry  with  it  the  sand-dunes  bordering  on 
the  sea,  to  be  deposited  at  some  place  to  the  southwest,  The  writer  has  observed  that 
the  eroaion  of  the  sand-dunes,  above  mentioned,  has  been  considerable.  The  coursea 
of  the  flood  currents  at  some  of  the  outer  buoys  in  the  entrance,  heretofore  given, 
weire  |aken  by  the  undersigned  with  a  liquid  compass  at  a  time  when  said  currenta 
were  not  at  their  strenp;th.  Sheet  1',  accompanying  this,  illustrates  the  general  direo* 
tkniB  of  the  currents,  m  and  out  of  the  entrance,  as  observed  in  the  limit  represented 
hy  velocities  given. 

The  flood  current,  which  is  shown  as  running  in  from  the  direction  of  the  Santee 
Biver,iB8uppoeedto  divide  from  the  current  going  into  that  river  Just  to  the  southwest 
of  the  Outer  Bar  entrance.  At  present  there  are  in  the  Slough  around  North  Island 
about  7  feet;  in  1881, Captain  Mercnr's  survev,  the  depth  was  about  7  feet ;  in  year 
1877,  Coast  Snrvey  chart,  there  was  7  feet ;  in  the  year  1H66,  by  authority  of  the  pilots, 
there  was  only  2  feet,  and  the  Coast  Survey  chart  of  the  year  IS.'Sd  gives  a  depth  of 
only  4  to  5  feet.  At  present  the  controlling  depth  in  Bottle  Channel  is  on  the  very 
Banow  bar  at  its  outer  mouth,  which  is  about  6  feet ;  general  directiou  of  channel 
northeast ;  in  year  1877,  Coast  Survey  chart,  the  depth  was  about  6  feet,  and  the  direc- 
tion about  northeast;  from  the  year  1866  to  1876,  depth  reported  by  tbe  pilots  8.5; 
direction  about  the  same;  and,  also,  it  is  stated  positively  by  one  of  them  that  he 
sailed  at  high  water  without  the  use  of  a  tug,  a  vessel  drawing  13  feet,  through  the 
Bottle  Channel.  At  this  time,  as  before  stated,  there  was  only  2  feet  around  North 
Island,  and  I  am  informed  the  depth  on  the  Outer  Bar  became  reduced  to  5  feet.  Up 
lo  and  for  several  years  preceding  the  year  1876,  the  shoal  on  the  north  side  of  Bottle 
Channel,  where  there  is  now  from  3  to  4  feet,  was  so  high  that  at  each  low  water  ita 
top  was  well  above  that  level,  but  about  tbe  year  1876  the  shoal  became  no  longer 
visible,  having  been  swept  away  by  the  violence  of  a  northeast  storm.  Then  the 
depth  was  lessened  to  6  feet,  and  so  it  has  remained  till  now.  At  the  time  of  the  de- 
erease  of  the  depth  i^'said  channel,  the  oiiter  bar  was  opened  to  7.5  or  8  feet  by  the 
same  storm,  and  the  Slue  around  North  Island  also  opened  t»>  7  feet.  All  the  above  is 
information  obtained  from  the  most  trustworthy  and  intelligent  pilots  in  the  harbor. 
In  the  year  1856  the  Coast  Survey  chart  gives  a  depth  of  7  feet  in  Bottle  Channel, 
and  its  direction  southeast.  The  chart  states  that  **  this  channel  is  a  recent  washing 
of  the  ebb  current,  and  that  it  continues  to  improve  in  depth  and  directness."  Our 
snrvey  finds  a  depth  of  8.9  feet  on  the  Outer  Bar,  and  direction  of  channel  about 
east.  In  the  year  1881  Captain  Mercnr's  snrvey  shows 8.3  feet;  direction  uncbaiiged. 
The  Coast  Survey  chart  of  1877,  7.5  to  8  feet,  direction  still  unchanged ;  and  in  1855 
the  depth  was  8  feet  and  the  direction  southeast.  It  wonld  seem  that  the  channel 
oatlets  to  the  sea  show  an  inclination  to  work  to  the  north  and  east,  or  on  a  line  with 
the  prevailing  winds.  On  our  map  will  be  seen  a  Slough  at  Onter  Bar  entrance,  the 
washing  out  of  which  is  of  recent  occurrence,  and  is  not  represented  on  any  |wevions 
map  of  the  bar.  Its  direction  is  about  southeast,  one-half  east,  ft'om  North  Breaker 
Vnoy  through  South  Breaker  Shoal.  It  furnishes  a  depth  of  about  7.3  feet,  and  is  Haid 
to  be  slowly  deepening,  which  has  a  tendency  to  lessen  the  Main  Bar  depth.  How- 
ever, this  is  thought  not  to  be  permanent,  and  may  till  up  again  in  the  season  of 
heavy  southwest  or  west  winds.  On  account  of  its  narrowness  it  is  not  much  used  by 
Tessels,  but  one  drawing  about  11  feet  and  10  inches  a  short  time  since  was  safely 
•arried  through  it  at  high  water.    All  depths  given  refer  to  mean  low  water  when  not 
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otberwiso  stated.  The  natural  features  of  the  locality  would  indicate  that  ao  outlet 
to  the  sea  might  be  deepened  by  artificial  means.  The  broad  expanse  of  Winyaw 
Bay  acts  as  a^'  catch  basin ''  or  reservoir  for  the  vast  volumes  of  fresh  water  which  hte 
being  annually  poured  into  it  from  the  numerous  water- courses  with  which  it  is  con- 
nected. 

Through  the  narrow  throat  between  North  and  South  Island  all  this  water,  together 
with  the  flood)  must  pass  and  be  discharged  into  the  sea.  Now,  the  flow  of  the  water 
is  generally  accelerated  by  its  narrow  contraction  in  the  throat,  and  consequently  the 
scouring  action  upon  the  bottom  produces  and  retains  a  largely  increased  depth. 
Immediately  upon  the  water  escaping  from  the  throat  at  either  end  the  velocity  of 
the  current  materially  slackens,  and  nence  deposits  and  shoals.  If  the  same  condi- 
tions could  be  reasonably  brongbt  to  exist  by  artificial  means  below  the  throat,  or,  in 
a  word,  continue  and  finish  what  nature  has  left  nnfinished,  why  would  not  the  same 
I'esult  be  acquired  f  As  the  duration  of  the  ebb  is  longer  than  the  flood  the  scoaring 
action  in  the  direction  wished  for  will,  it  is  thought,  more  readily  accomplish  the 
end  in  view.  Should  yon  decide  to  form  a  project  looking  to  deepening  of  an  outlet 
to  the  sea  it  is  respectfully  recommended  in  so  doing  you  take  into  coi^sideration  the 
advisability  of  using  the  Bottle  Channel  for  this  purpose  on  account  of  the  following 
reasons :  It  oflers  the  shortest  and  most  direct  route  to  deep  water,  and  consequently 
is  cheapest.  It  lies  about  on  the  line  of  the  natural  flow  of  the  tides,  and  in  the  conne 
of  the  prevailing  winds,  which  are  frem  the  northeast  and  southwest,  and  would  be, 
it  is  believed,  more  easily  deepened  and  more  permanently  kept  open. 

Being  in  close  proximity  to  the  throat  of  the  bay  it  naturally  receives  the  fall  bene- 
fit of  the  scouring  action  of  the  accelerated  current  projected  therefrom  before  it  hae 
traveled  too  great  a  distance  to  expend  its  force  and  be  shifted  at  will  of  cross  winda. 
It  has  been  once  used  as  the  regular  passage  for  veseels.  The  sand-bar  at  its  month 
is,  in  comparison,  vei^  narrow  and  very  near  to  deep-sea  water.  The  character  of  the 
bottom  in  the  channel  is  sand,  and  it  is  thought  that  it  would  not  saccesafully  reaiBt 
the  scouring  action  of  an  increased  out-going  current. 

It  has  been  noticed  that  the  depth  in  Bottle  Chaunel  was  greatest  when  that  in 
Slue  around  North  Island  was  least,  and  vice  versa,  which  would  go  to  prove  that 
were  this  waste  of  water  diverted  from  the  Slough  and  turned  into  the  Bottle  Channel 
the  result  might  be  a  restoration  to  its  former,  with  probably  an  increased,  depth. 

That  which  follows  has  been  copied  from  the  report  of  the  recent  preliminary  ex- 
amination of  the  bar,  showing  why  the  entrance  is  thought  to  be  worthy  of  improve- 
ment. 

The  passage  now  being  opened  via  Mosquito  Creek,  between  the  Santee  River  and 
Winyaw  Bay^  will  connect  this  bar  with  abont  965  miles  of  navigable  water-courses 
for  light- draught  steamers,  as  follows  - 

Miles. 

Waccamaw  River 200 

Great  Pee  Dee 216 

SanteeRiver 184 

Wateree  and  Congaree 110 

Black  River 55 

Little  Pee  Dee,  Sampit,  and  Lynch  rivers,  and  Black  Mingo  Creek ^^ 

Total 965 

These  rivers  all  flow  through  an  exceedingly  fertile  farming  conntry,  and  are  bor- 
dered by  an  almost  inexhaustible  supply  of  every  variety  of  timber  Known  in  the 
Sonthem  States. 

The  opening  of  the  Congaree  will  give  Columbia,  the  capital  of  the  State  and  a 
flourishing  city,  situated  in  the  center  of  the  cotton  belt  and  at  the  head  of  navig^ion 
of  that  river,  direct  water  conmiunication  with  Winyaw  Bay,  Georgetown  Harbor, 
&c.,  and  bv  opening  the  Wateree  to  Camden,  a  growing  and  important  town,  also  in 
the  cotton  belt,  the  same  communication  will  be  promoted. 

Much  freight  will  naturally  seek  an  outlet  over  these  highways  via  Winyaw  Bay 
and  the  bar. 

The  Great  Pee  Dee  and  the  Waccamaw  are  also  rivers  of  importance,  upon  which 
commerce  is  yearly  increasing,  and  a  still  greater  impetus  will  be  given  them  as  they 
are  cleared  of  obstructions  and  opened  to  fVee  and  safe  navigation.  With  these  facili- 
ties for  cheap  water  transportation  and  the  many  resources  of  the  country  there  is 
no  reason  why  Georgetown  Harbor  should  not  become  a  point  of  considerable  com- 
mercial magnitude 

Sufficient  depth  of  water  on  the  bar  is  the  key  which  alone  can  open  the  door  to 
this  entire  and  splendid  system  of  river  transportation.  Safe  and  uninterrupted  nari-*' 
gation  will  encourage  the  capitalist  to  invest  his  means  in  sail  and  steam  lines  to 
Northern  cities  and  foreign  ports.  No  stronger  arguntent  can  be  adduced  to  prove 
the  present  uncertainty  of  navigation  over  this  bar  than  the  fact  that,  daring  the 
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writer's  short  residence  at  South  Island,  he  has  known  Tessels  drawing  no  more  than 

12  to  13  feet  to  be  detained  for  twp  weeks  awaiting  a  flush  high  water  to  take  them 
over;  and,  further,  the  schooner  B.  J.  Hazard,  owned  in  Georgetown,  and  drawing 

13  feet,  was  not  long  since  detained  twenty-three  days  from  the  same  cause,  losing 
Hot  only  the  entire  time  of  a  trip<to  New  York,  but  also  incurring  a  loss  to  her  owners 
of  at  least  $800.  However  great  distress  a  vessel  ma^  be  in  while  approaching  this 
bar,  no  tug  drawing  over  7  or  8  feet  can  go  to  her  assistance  during  low  water.  The 
rec^lar  line  steamer  between  Charleston  and  this  place,  though  drawing  but  6.5 feet, 
is  frequently,  during  rough  weather,  compelled  to  await  rising  water  before  attempt- 
ing to  cross.  The  commerce  of  Georgetown  Harbor  is  steadily  increasing,  and  would 
do  so  ranch  more  surely  and  rapidly  could  better  and  safer  outlet  be  established.  The 
manager  of  the  Clyde  line  of  steamers,  I  am  informed,  has  refused  to  run  his  boats 
between  this  pr^int  and  Northern  cities  on  account  of  the  bar,  and  a  syndicate  of  Bos- 
ton gentlemen  were  compelled  to  relinquish  a  scheme  they  had  inaugurated  for  the 
construction  of  a  railroad  from  some  point  west  to  Geoi^etown  because  of  the  same 
objection — want  of  proper  and  safe  navigation  for  aline  or  steam- vessels  to  run  in  con 
section  therewith.  That  Georgetown,  Conway,  Cheraw,  Camden,  and  Columbia,  all 
thriving  towns,  need  water  transportation  is  unquestionable,  since  they  are  now  left 
entirely  to  the  mercy  of  railroad  monopolies  without  an  opportunity  of  exciting  that 
eompetitioii,  which  is  the  life  of  trade. 

The  following  commercial  statistics  for  Winyaw  Bay  Bar  have  been  carefully  col- 
lected by  the  undersigned  from  the  most  reliable  sources  for  the  year  ending  June 
30, 1884 : 

OUTWARD  FREIGHT. 

Cotton bales..  23,100 

Clean  rice tierces  of  600  pounds..  14,960 

Bough  rice , bushels..  2'<20,000 

Rice  flour 'iO,000 

Spirits  turpentine casks..  35,000 

Boein .barrels..  200,000 

Tar do 3,500 

Lumber feet..,  15,000,000 

Shingles 3,500,000 

Fish pounds..  50,000 

Game i do 15,000 

Wool do..-.  40,000 

Hides. do.--.  43,000 

INWARD  FREIGHT. 

Two  hundred  thousand  tons  (estimated)  general  merchandise,  such  &s  hay,  salt,  lime, 
fertilizers,  dry  goods,  groceries,  &c.  Of  the  lumber,  2,383,331  feet,  together  with 
542,200  shingles,  were  shipped  direct  to  South  America  and  the  West  Indies.  The  bal- 
ance of  freignt  went  to  home  ports. 

The  commerce  is  carried  on  yearly  by  about  295  sail  of  sea-going  vessels,  averaging 
About  500  tons  each,  and  a  number  of  smaller  trading  schooners,  of  which  no  account 
eould  be  obtained.  There  are  also  about  260  trips  oisteamers  yearly  between  George- 
town and  Charleston,  averaging  about  300  tons  each. 

In  conclusion,  permit  me  to  say  that  I  am  greatly  Indebted  to  Mr.  H.  F.  Price,  first 
assistant  surveyor,  for  the  faithful,  thorough,  and  energetic  performance  of  his  duties. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
AiBistani  Engineer, 
Capt.  W.  H.  BiXBT, 

Corps  of  Engineers, 


note  of  assistant  engineer  whitford,  appended  to  his  report. 

For  reasons  stated  in  the  report,  I  am  of  the  opinion  that  Bottle  Channel  can  be 
more  easily,  cheaply,  and  permanently  improved  than  any  other  outlet.  I  may  be 
wrong,  bat  I  think  so.  The  depth  desired  by  tha  improvement  is  13  to  15  feet  at 
mean  low  water.  My  idea  is  that  submerged  ietties  (shown  on  Sheet  11)  would  1  kely 
aeoomplish  that.  I  think  the  width  of  the  bases  of  the  proposed  Jetties  should  be 
•oAcient  to  allow  their  tops  to  be  raised  at  some  future  day  when  commerce  demands 
more  water  than  15  feet ;  their  tops  at  present  to  be  2  below  low  water,  and  the 
width  between  outer  ends  contracted  to  1,800  feet,  as  shown  on  Sheet  D.  I  should 
tiiink  that  heavier  stone  should  be  used  as  they  are  extended  to  sea. 

74  E 
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I  wonid  recommend  the  construction  of  Jetty  A  from  North  Island  first.  Possibly 
After  this  one  is  built  its  action  will  be  so  satisfactory  that  the  second  one,  or  B,  from 
Sonth  Island,  will  not  be  needed. 

The  following  I  believe  to  be  anproxtmately  an  estimate  of  the  probable  cost  of 
constructing  the  jettieSi  one  from  North  Island  to  D  and  the  other  from  South  Island 
to  I. 

Jetty  A : 

I  to  D  =  41,666  sqnnre  yards  mats,  at$l $41,666 

1  to  D=r64,01)7  cubic  yards  of  stone,  at  |4 a56,3??8 

Total - 290,054 

Jetty  B : 

2  to  G  =  36,888  sqnare  yards  mats,  at  $1 36,S88 

2toG  =  ;*7,638cubioyard8Rtoiie,at|4 230,552 

G  toI=6fi,l)6G8quare  yards  mats,  at  $1 66,666 

G  to  I  =  79,444  cubic  yards  stone,  at  $4  317,776 

Total 651,882 

Totttlof  Jetty  A 298,054 

Total  of  A  and  B 949,936 

This  ef«timate  is  subject  to  change  as  more  accurate  information  may  be  obtained. 
Yours,  very  truly, 

RSID  Whitford. 


APPENDIX   N. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  COAST  OP  SOUTH 
CAROLINA  AND  GEORGIA,  AND  PART  OP  THE  ATLANTIC  COAST  OF 
FLORIDA. 


BEPORT  OF  COLOXEL  Q.  A.  GILLMORE,  CORPS  OF  ENGINEERS,  BVT. 
MAJ,  GEN.,  U.  S.  A.,  OFFICER  INCHAIfGE,  FOR  THE  FiSCiL  YEAR  ENl}- 
ING  JUNE  30,  ia85,  WITH  OTHER  DOCUMENTS  MELA  TING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  CharleMton  Harbor,  Sontli  Carolina. 

2.  Waf>|>oo  Cut,  S-mrb  Car«>lina. 

3.  AHhley  River,  South  Carolina. 

4.  EfliHto  River,  Smirh  Cnroliiia. 

5.  8alkiehatcbie  River,  Sontb  Carolina. 
6^  Savannah  Harbor  and  River,  Georgia. 

7.  Savannah  River,  Georgia. 

8.  Savannah  River  above  Augusta,  Ga. 


9.  Saint  An^nstine  Creek  (Thunderbolt 

River),  Georgia. 

10.  Ronierly  Marrtb,  Geor^^ia. 

11.  Altamaha  River,  Georgia. 

12.  Brunswick  Harbor,  Geor^^ia. 

13.  Eutrance  to  Cumberland  Sound,  Geor- 

gia and  Fbirida. 

14.  Inside  passage  between  Fernandina 

and  Saint  John's  River,  Florida. 


EXAMINATIONS  AND  SURVEYS. 

15.  AItamahaRiver,€^rg!a,  fromDarien  I  16.  Darien  Harbor,  Georgia, 
to  its  mouth.  I 


United  States  Engineer  Ofpicje, 

Hew  Yorkj  July  31, 1886. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
npon  the  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  June  30,  1885. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  QlLLMORE, 

CoUtnel  of  EngineerSy 

BvU  Maj.  Oen.,  U.  S.  A. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineer 8 J  U.  8.  A. 
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N   1. 

IMPROVEMENT   OF  THE   HARBOR  AT  CHARLESTON  (INCLUDING  SULLI- 

VAN'S  ISLAND).  SOUTH  CAROLINA. 

During  the  fiscal  year  ending  June  3(),  1885,  operations  for  improving 
the  entrance  into  Charleston  Harbor,  South  Carolina,  were  carried  on 
in  conformity  to  the  plan  submitted  in  my  communication  to  the  Chief 
of  Engineers,  dated  March  9,  1878,  and  printed  as  Appendix  H  of  the 
Annual  Eeport  of  the  Chief  of  Engineers,  1878. 

By  this  project  it  is  designed  to  establish  and  maintain  by  means  of 
two  jetties  a  low- water  channel  of  not  less  than  21  feet  depth  across  the 
bar,  upon  which  the  greatest  available  depth  has  heretofore  be^n  onlj 
11^  feet. 

The  estimated  cost  of  the  project  was  $1,800,000  to  $3,000,000,  de- 
pending on  the  length  and  height  of  the  works. 

Previous  to  the  spring  of  1878  there  had  been  expended  by  the  Gen- 
eral Government  in  the  improvement  of  the  ship-channels  in  Charleston 
Harbor,  subsequent  to  the  close  of  the  civil  war  (from  1871  to  1878),  the 
sum  of  $93,700  in  taking  up  the  wrecks  of  fourteen  iron-clad  and  wooden 
vessels  sunk  during  the  war,  and  in  removing  a  portion  of  the  Bowman 
Jetty  projecting  into  Beach  Channel. 

BEOAPITULATION  OF  OPERATIONS  PEBVIOUS  TO  JUNE,  1884. 

North  jetty. — ^This  work  was  commenced  in  December,  1878.  On  Jane 
30, 1884,  the  seaward  end  of  the  bottom  course  of  the  jetty  had  reached 
a  point  14,327  feet  from  the  starting  point  on  Sullivan's  Island,  meas- 
nml  along  the  axis  of  the  work.  No  work  has  been  done  upon  this 
jetty  since  November,  1881. 

The  width  of  this  bottom  course  varied  from  43  feet  at  the  shore  to 
118  feet  at  the  sea  end,  and  in  height  from  2^  to  4  feet.  A  second 
course  of  mattresses,  varying  Item  66  feet  to  81  feet  in  width,  was  laid 
over  the  bottom  course  for  a  length  of  1,648  feet  from  a  point  about 
7,600  feet  from  Sullivan's  Island  seaward,  the  height  of  this  portion  of 
the  jetty  being  thereby  increased  to  6J  or  6  feet.  The  gap  formerly  left 
on  Drunken  Dick  Shoal  was  closed  by  a  foundation  course  of  1,663  feet 
in  length,  64  ieet  in  width,  and  3|-  to  4  feet  in  height.  South  of  that 
shoal  the  jetty  was  raised  by  distributing  riprap  stone  over  it.  In  some 
places  the  height  thus  attained  was  from  13  to  14  feet  from  the  bottom. 

Up  to  June  30, 1884,  the  aggregate  amount  of  riprap  stone  placed 
npon  the  north  jetty  was  93,902  cubic  yards. 

The  mattress  work,  of  an  average  thickness  of  18  inches,  composed 
of  logs  and  brush,  amounted  to  144,079  square  yards. 

8outh  jetty, — ^This  work  was  commenced  in  April,  1880.  On  June  30, 
1884,  the  seaward  end  of  the  bottom  course  had  reached  a  point  13,596 
feet  from  the  original  starting  point  on  the  shore  of  Morris  Island,  or 
14,109  feet  from  the  high-water  mark  of  that  date,  and  rested  in  the 
shoal  waters  of  Swash  Eeef,  about  seven-eighths  of  a  mile  from  the 
outer  18-foot  curve  of  the  bar.  The  jetty  crosses  the  existing  main  ship- 
channel,  which  runs  about  parallel  to  the  shore  of  Morris  Island,  wiUi 
a  maximum  depth  of  nearly  40  feet  at  mean  low- water ;  fiirther  east  the 
jetty  also  crosses  a  deep  pocket,  with  low- water  depths  of  from  18  to  25 
feet 

From  its  starting  point  on  Morris  Island  the  south  jetty  is  laid  npon 
a  straight  course  bearing  south  87  degrees  east  for  a  lengtii  of  about 
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8,660  feet.  The  direction  was  then  changed,  and  the  axis  of  the  work 
was  laid  on  chords  of  about  400  feet  length  each,  corresponding  to  a 
circular  arc  of  about  1 J  miles  radius,  it  being  designed  to  continue  this 
carved  line  of  axis  until  it  should  reach  a  point  not  over  2,900  feet  from 
the  straight  seaward  portion  of  the^  north  jetty  already  laid,  whence  a 
straight  course  was  again  to  be  followed  to  its  seaward  terminus,  par- 
allel to  the  north  jetty.  This  point  was  reached  in  September,  1883, 
when  further  operations  on  the  bottom  course  were  suspended  for  the 
balance  of  the  fiscal  year. 

Beyond  a  point  about  7,500  feet  from  shore  a  system  of  spur  jetties 
was  adopted  as  a  protection  against  the  scouring  efifeots  of  lateral  and 
transverse  currents,  which  began  to  be  developed  in  this  vicinity. 

The  mattresses  of  the  bottom  course  were  here  generally  108  feet  in 
width ;  but  from  the  point  just  indicated  for  a  length  of  about  2,600 
feet  seaward,  mattresses  of  130  feet  width  and  50  feet  length  were  in- 
troduced at  intervals,  which  projected  from  6  to  15  feet  on  either  side, 
the  projecting  parts  being  expected  to  act  as  short  spurs. 

From  October,  1882,  a  modification  in  the  disposition  of  the  founda- 
tion course  of  these  spurs  was  adopted  and  maintained  to  the  end  of 
June,  1883,  in  which  time  the  main  line  of  the  bottom  course  of  the 
jetty  was  extended  nearly  2,658  feet  seaward. 

While  continuing  laying  mattresses  of  108  feet  width  on  this  latter 
course  the  foundation  mattresses  of  spurs  were  sunk  about  200  feet 
apart,  center  to  center,  on  both  sides  of  the  jetty  and  opposite  to  each 
other,  each  of  these  mattresses  measuring  50  by  100  feet.  Each  mat- 
tress  lapped  a  few  feet  on  the  central  foundation  course,  and  therefore 
projected  by  nearly  its  whole  length  of  100  feet  north  or  south  beyond 
the  edge  of  the  central  course. 

For  a  length  of  about  8,500  feet  of  the  jetty  from  the  shore  end  the 
successive  mattresses  of  the  bottom  course  were  laid  in  juxtaposition. 
or  with  laps  of  a  few  feet,  but  spaces  between  two  adjoining  mats  could 
occasionally  not  be  avoided.  Further  out  it  was  deemed  expedient  to 
allow  each  mat  to  lap  from  10  to  20  feet  on  the  mat  previously  laid, 
tJins  effectually  preventing  spaces  and  loss  of  stone  and  gaining  height. 

The  high-water  line  on  the  sea-shore  of  Morris  Island  having  consid- 
erably receded  for  several  years  past,  the  foundation  course  of  the  south 
jetty  was  extended  513  feet  landward  from  the  original  starting  point, 
using  log  mattresses  of  40  feet  width,  covered  with  20  inches  of  stone. 

A  second  course  of  mattresses  of  40  feet  width,  loaded  with  24  inches 
of  stone,  was  laid  from  the  original  shore  end  for  a  distance  of  446  feet 
outward. 

The  foundation  course,  where  it  crosses  the  deep  portion  of  the  exist- 
ing main  ship  channel,  was  overlaid  with  a  second  course  of  mattresses 
from  40  to  50  feet  in  width,  and  of  a  continuous  length  of  1,554  feet,  be- 
ginning at  a  point  about  4,  800  feet  from  the  shore  end.  This  course 
was  loaded  with  from  12  to  16  inches  of  stone. 

Along  the  south  edge  of  the  foundation  course,  upon  which  the  sec- 
ond course  was  placed,  additional  foundation  mattresses  were  sunk  for 
a  length  of  about  1,570  feet,  beginning  and  ending  opposite  the  two 
terminal  points  of  the  second  course.  The  mats  varied  from  60  to  100 
feet  in  width.  They  lap  a  few  feet  on  those  of  the  main  line.  By  lay- 
ing this  additional  apron  the  width  of  the  bottom  course,  which  here 
originally  varied  between  60  and  112  feet,  was  increased  to  from  135  to 
205  feet.    These  mats  carry  from  12  to  18  inches  of  stone. 

A  second  course  of  mats  of  from  44  to  50  feet  width,  with  18  inches  of 
•tone,  was  placed  from  a  point  7,047  feet  from  the  shore  end  to  a  point 
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9,010  feet  ont;  total  length,  1,072  feet.  The  widths  of  the  bottom  coarse 
Tary  here  between  100  and  130  feet.  This  iH>ition  of  the  jetty  crosses 
the  deep  pocket  located  to  the  east  of  the  main  ship-channel.  The  orif^- 
iual  low- water  depths  on  the  line  of  crossing  ranged  from  IG  to  25  feet. 
B^  Material  expended, — From  the  beginning  of  oi>erations  to  Jane  30, 
1884,  there  were  employed  in  constracting  both  jetties  335,420  sqaare 
yards  of  log-and-brush  mattresses,  averaging  18  inches  in  thickness  and 
185,118  cubic  yards  of  riprap  stone,  to  wit: 


Whero  placed.  Mattresses.        Stone. 


Cubic  y*trd9. 

In  north  JettT '      144,07T  03,fioS 

la  ooutli  Jetly 211.852  0I,2I« 

Total 856^4^  18$,  lit 


Survey.-^h.  sarvey  of  the  onter  harbor  and  bar  was  completed.  It 
extended  from  Fort  Johnson  and  Moultrieville  to  the  outer  18-foot  low- 
water  curve  of  the  bar,  and  included  the  shores  of  Sullivan's  Island  aad 
Morris  Island. 

Sullivan^s  Island. — Some  work  has  been  done  during  the  last  few  years 
with  a  view  of  protecting  the  sea-shore  of  the  island. 

In  December,  1880,  a  spnrdike  (A),  consisting  of  log  rafts,  covered 
with  riprap  stone,  324  feet  long,  was  built  on  the  beacli  3,050  feet  east 
of  Fort  Monltrie,  and  2.300  feet  west  of  the  shore  end  of  the  north  jetty, 
under  a  special  appropriation.  A  similar  work  (B),  288  feet  in  length, 
1,750  feet  east  of  the  fort,  was  constructed  in  September,  1881,  with 
fnnds  from  the  regular  api)ropriation  for  Charleston  Harbor.  About 
183  cubic  yards  of  broken  stone  was  distributed  over  some  bare  portions 
of  the  first  named  spur-dike  during  the  fiscal  year  ending  June  30, 1884 

OPEBATIONS  DUBINa  THE  FISCAL  YEAB  ENDING  JUNE  30,  1885. 

On  July  1,  1884,  the  amount  available  was  $231.75.  By  act  of  Con- 
gresR  approved  July  5, 1884,  the  sum  of  $250,000  was  appropriated  *'  for 
cont  inning  the  improvement  of  the  harbor  at  Charleston,  8.  C.,  including 
Sullivan's  Island,"  with  the  proviso  that  $5,000  of  the  sum  named  may 
be  used  in  front  of  Mount  I'leasant 

The  operations  consisted  substantially  in  extending  the  bottom  course 
of  the  south  jett^',  in  placing  a  second  course  of  mattresses  with  riprap 
stone  over  a  considerable  portion  of  the  bottom  coui^e  previously  laid 
and  upon  that  laid  during  the  fiscal  3*ear,  in  dredging  upon  the  bar  be- 
tween the  jetties,  in  local  surveys  of  portions  of  the  sea-bar  and  of  Dog 
Island  Channel,  and  in  building  two  spur-dikes  for  the  protection  of  a 
part  of  the  shore-line  of  Mount  Pleasant  in  the  inner  harbor.  No  work 
was  done  on  the  main  north  jetty. 

South  jetty, — Operations  at  the  main  sonth  jetty  were  carried  on  under 
a  contract  entered  into  September  1, 1884,  with  Mr.  A.  A.  Hewlett,  who 
bad  been  the  lowest  bidder  in  response  to  a  call  for  proposals  dated 
July  26, 1884.  By  the  terms  of  this  contract  the  price  paid  for  logand- 
brush  mattresses  put  in  the  work  is  67  cents  per  square  yard,  and  for 
riprap  stone  put  in  the  work  $3.41  per  cubic  yard,  a  cubic  yard  of 
stone  being  required  to  weigh  2,800  pounds.  The  mattresses  were  con- 
structed substantially  in  the  manner  required  under  Mr.  Howlett's  pre- 
vious contract  of  September  30, 1882. 


\ 


APPENDIX  N — ^BEPOBT   OP   GENERAL  GILLMOBE.  1175 

Work  on  this  jetty  was  resumed  September  19, 1884.  The  bottom 
coorse  of  the  jetty  was  further  extended  seaward  for  a  lengtli  of  2,288 
feety  the  axis  of  the  extension  following  a  straight  course  tangential  to 
tbe  curve  along  which  the  foundation  ha<l  previously  been  laid.  On 
this  new  range  the  jt^tty  runs  parallel  to  the  straight  seaward  portion 
of  the  north  jetty  and  2,900  feet  from  it.  On  June  30, 1885,  the  seaward 
end  of  tbe  bottom  course  had  reached  a  point  beyond  the  crest  of  the 
bar  at  a  distance  of  16,397  feet  from  the  shore  end,  measured  along  the 
axis  of  the  work,  and  about  2,400  feet  within  the  18-foot  curve  on  the 
outer  slope  of  the  bar.  The  mattresses  used  were  108  feet  wide  and 
about  18  inches  thick ;  each  lapped  over  the  preceding  one  about  6^  feet 
on  ao  average.  The  thickness  of  riprap  stone  over  the  mattresses  varied 
from  12  to  14  inches.  The  low- water  depths  in  which  the  mattresses  were 
sunk  vary  from  G  to  12  feet.  The  last  shoal  on  the  crest  of  the  bar  is 
now  passed;  the  seaward  end  rests  at  present  in  a  low- water  depth  of 
8  feet. 

A  second  course  of  log-and-brush  mattresses  was  placed  npon  the 
foandation  course,  commencing  at  a  point  about  9,600  feet  from  the 
present  shore  end,  and  carried  continuously  seaward  for  a  length  of 
6,614  feet,  or  nearly  to  the  outer  end  of  the  bottom  course  laid  during 
the  season.  The  mattresses  of  this  course  ranged  from  50  to  55  feet  in 
width.  They  were  covered  with  from  12  to  17  inches  of  stone.  Much 
difficulty  was  exi>eriimced  in  sinking  mattresses  and  depositing  stone 
while  working  in  the  vicinity  of  the  crest  of  the  bar,  the  sea  waves 
breaking  with  great  force  on  these  shoal  waters  for  a  large  part  of  the 
time,  to  the  greater  or  less  danger  of  both  men  and  plant.  The  depths 
over  the  bottom  course  varied  here  from  3  to  9  feet  at  low  tide.  At  the 
shoalest  places  the  stone  covering  of  the  second  course  is  nearly  up  to 
the  low-water  level. 

At  the  end  of  tbe  fiscal  year  the  foundation  course  of  the  main  south 
jetty  was  15,884  feet  from  the  original  shore  end  and  16,397  feet  from  its 
present  shore  end  at  the  high-water  mark  of  1884,  measured  along  the 
axis  of  the  work. 

The  second  course  does  not  yet  form  a  continuous  work,  but  is  in  four 
detached  sections  of  an  aggregate  length  of  10,5S6  feet.  The  section 
nearest  Morris  Island  commences  at  the  original  shore  end.  The  present 
outer  end  of  the  most  seaward  section  is  about  15,750  teet  from  the  same 
point. 

The  log  andbrnsh  mattresses  laid  during  the  year  averaged  18  inches 
in  thickness,  and  amounted  to  69,398  square  yards,  upon  which  riprap 
stone,  aggregating  25,183  cubic  yards,  was  deposited. 

From  the  beginning  of  operations  to  June  30,  1885,  there  have  been 
used  in  the  construction  of  the  south  jetty  280,750  square  yards  of  mat- 
tresses and  116,399  cubic  yards  of  riprap  stone* 

LRNOTH  OF  BOTTOM  COUR8BS  OF  BOTH  JETTIES  ON  JUKE  30,  1885. 

Feetk 

Korihjetty  from  Sullivan's  Island 14,327 

South  jetty  t'roiu  origiual  Htarting  point,  Morris  Island  (corrected  meosare- 

iDtfiJi) 15,884 

South  jetty  from  bigh-wat«r  mark  of  June  30,  1884 16, 397 

Dred{/ing  on  the  bar. — Tlie  w6rk  on  the  jetties  havinp:  progressed  far 
enougli  to  rentier  it  advisable  to  aid  their  action  by  dred<i:ing,  proposals 
vere  invited,  under  date  of  January  5,  1885,  for  removing  from  50,01)0 
to  200,000  cubic  yards  of  material  on  a  line  between  the  two  jetties 
reaching  from  the  inner  slope  to  the  outer  slope  of  the  bar.    The  speoi- 
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move  aoaward,  nnd  its  sontberly  portion,  wliich  bad  shown  a  tendency 
to  approach  the  south  jetty,  has  receded  from  it  in  a  noteworthy  degree. 
The  averojie  depth  over  the  shoal  has  increased,  while  directly  to  the 
seawnrd  of  it  the  channel  has  slightly  shoaled  as  the  result  of  the  out- 
ward movement  of  sand. 

The  area  comprised  between  the  inner  and  outer  9  foot  curves  of 
Swash  Keef  has  l>een  much  reduced.  An  increase  of  depth  in  tbe  jetty 
channel  is  noted  just  above  the  reef. 

The  18foot  curve  of  the  '^  Inner  Pocket,"  on  tbe  inner  slope  of  tbe  bar, 
has  pushed  seaward  about  800  feet  during  the  year;  its  lower  end  is  lo- 
cated about  500  feet  north  of  the  south  jetty.  The  18  foot  curve  of  the 
outer  slope  of  the  bar,  between  the  prolongations  of  the  jetties,  has  not 
Bensibly  changed  its  position.  These  two  curves  are  at  present  about 
6«400  feet  apart,  which  is  less  by  800  feet  than  their  distance  apart  one 
year  ago.  The  corres|>onding  15-foot  curves  are  now  about  000  feet 
nearer  together  than  they  were  a  year  ago;  they  are  about  seven- tenths 
of  a  mile  apart  ^t  the  nearest  points. 

From  the  fact  that  the  curves  on  the  outer  slope  of  the  bar  have  re- 
mained  about  stationary,  or,  to  be  more  exact,  have  slightly  moved 
slioreward,  thereby  indicating  a  slight  scour  between  thejetties,  it  may 
be  inferre<l  that  the  material  from  the  shoals  between  the  jetties  was 
not  brought  to  permanent  rest  directly  in  advance  of  the  jetty  channel| 
but  was  carried  away  by  the  littoral  currents  and  deposited  elsewhere, 
probably  upon  the  outer  slope  of  the  bar  to  the  southward. 

Much  of  the  favorable  change  that  has  lately  taken  place  toward 
deepening  the  water-way  between  the  jetties  has  doubtless  been  pro- 
duced by  raising  a  considerable  portion  of  the  south  jetty  by  means  of 
a  second  course  of  mattresses  and  riprap  stone.  This  work  is  still  in 
progress.  The  sea  end  of  the  north  jetty  will  also  be  carried  a  little 
higher  under  the  existing  contract. 

On  the  whole  the  results  are  highly  satisfactory  as  indicating  the 
development  of  a  scouring  velocity  between  the  jetties,  although  neither 
jetty  has  reached  by  several  feet  the  least  height  contemplated  in  the 
approved  project.  The  sea  end  of  the  north  jetty,  that  portion  located 
upon  the  bar,  still  lacks  11  feet,  while  the  corresponding  portion  of  the 
south  jetty  lacks  9^  feet  of  the  height  upon  which  the  plan  of  improve- 
ment and  estimates  were  based.  The  shore  ends  are  alsu  lower  than 
that  assumed  height,  so  much  so  that  the  north  jetty  has  to  be  raised 
an  average  of  about  2^  feet  for  a  length  of  4,000  feet,  and  the  south  jetty 
an  average  of  7  feet  on  a  length  of  7,000  feet.  It  has  never  been 
claimed,  however,  that  it  might  not  be  necessary  in  the  interests  of  a 
deeper  navigation  to  give  the  jetties  a  greater  height,  and  the  original 
estimates  of  cost  from  (1,800,000  to  13,000,000  recognized  this  contin- 
gency. But  what  is  known  as  high  jetties,  that  is  t\>  say  jetties  rising 
above  the  high-water  level,  are  believed  to  be  not  only  unnecessary  but 
nnsuitable  for  this  loeality. 

Although  the  concentration  of  water  upon  the  bar  secured  by  the 
jetties  np  to  the  present  time  is  small  in  comparison  with  what  is  in- 
tended and  with  what  the  plan  requires,  both  works  being  as  yet  little 
more  than  foundation  courses,  there  is  reason  to  believe  that  even  in 
their  present  condition  they  are  able  to  maintain  a  deeper  channel  than 
that  which  now  exists  between  them.  If  the  cut  which  the  dredge  is 
now  making  to  aid  the  scouring  force  of  the  slightly  accelerated  current 
shows  any  tendency  to  fill  up,  the  dredging  will  be  suspended  and  not 
again  resumed  until  the  jetties  are  built  higher. 
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I  wish  to  reaffirm  my  confluence  in  the  ability  of  tbese  works,  when 
oompleted,  to  maintain  a  deep  navigable  channel  across  tbe  bar. 

Adverse  criticisms  on  the  efficacy  of  submerged  jetties  have  no  ap- 
plication to  the  Charleston  works.  The  latter  are  strictly  tentative  in 
character,  and  their  distance  apart  was  planned  with  the  special  object 
of  reserving  entire  freedom  of  choice  with  respect  to  their  ultimate 
height. 

Their  crests  can,  of  conrse,  be  carried  up  to  the  height  necessary  to 
maintain  the  desired  channel  depth  between  them,  and  should  not  go 
an  inch  higher.  Where  they  cross  the  bar  they  are  half  a  mile  aparty 
equal  to  aliout  one-half  the  width  of  the  throat  of  tbe  harbor  between 
Forts  Sumter  and  Moultrie,  where  the  high- water  depths  are  70  to  75 
feet 

Omitting  engineering  technicalities,  two  significant  questions  may  be 
stated,  as  follows : 

(1)  if  the  volume  of  flow  between  Sumter  and  Moultrie  maintains  a 
depth  of  70  feet  where  the  width  is  nearly  1  mile,  will  all  that  volume 

'be  required  to  flow  between  the  jetties,  where  the  width  is  only  half  a 
mile,  in  order  to  maintain  a  high  water  de]>th  of  28  to  30  feet  1  Tbe  an- 
swer suggests  itself,  viz,  not  all  the  water  flowing  past  Fort  Sumter  will 
be  needed  between  the  jetties.  The  plan,  therefore,  allows  part  of  it  to 
IMI88  over  their  tops,  thereby  lessening  the  cost  of  the  works  more  than 
one-half  with  another  positive  advantugH  mentioned  below. 

(2)  If  the  flow  between  Sumter  and  Moultrie  maintains  a  high-water 
depth  of  70  feet,  where  the  width  is  nearly  1  mile,  what  depth  would 
the  same  volume  of  flow  maintain  across  the  bar  if  it  all  passed  between 
the  jetties  where  the  width  is  only  half  a  mile  f  The  answer  is  again 
evident  that,  under  these  conditions,  the  depths  scoured  out  would  be 
excti^ssive,  possibly  endangering  the  stability  of  the  works  themselveS| 
and  transporting  a  large  body  of  sand  to  the  seaward  slope  of  the  bar 
l>eyond  the  end  of  the  jetties.  This  would  introduce  serious  complica- 
tions in  the  way  of  new  shoals  and  a  new  outer  bar.  It  has  been  one 
of  tbe  leading  objects  of  the  plan  of  improvement  to  avoid  thiscontin- 
fT^ncy  by  placing  the  works  coni]Kiratively  uear  to  each  other,  thereby 
dimiui^ihing  the  quantity  of  sand  to  be  scoured  out  in  order  to  get  the 
^requisite  channel  depth. 

Indeed  it  goes  without  saying  that  the  Charleston  jetties  should  not 
^xcHvate  a  channel  between  them  of  unnecessary  depth  and  width  with 
t;he  certain  result  that  the  excess  of  material  removed  will  be  deposited 
outside  where  the  natural  depths  are  very  moderate  and  the  slope  of 
^he  boltom  exceptionally  fiat,  and  where  wo  must  depend  for  its  re- 
moval upon  the  intermittent  and  irregular  littoral  current  produced  by 
^lods.  Where  interests  of  great  magnitude  are  at  stake  ordinary  pru* 
fSence  suggests  that  there  should  be  a  liberal  factor  of  safety.  This  is 
l>rovided  in  the  present  project  by  reserving  the  power  to  restrict  the 
^Volame  of  fiow  and  the  amount  of  scour  between  the  jetties. 

The  Sullivan's  Inland  Beach  has  been  lowered  by  erosion  in  the  vicin- 
ity of  the  Bowman  Jetty  on  either  side,  but  more  especially  just  west 
of  it  where  the  beach  has  been  washed  down  about  4  feet.  For  several 
liundred  feet  on  either  side  of  spur  jetty  B,  the  nearest  one  to  Bowman's 
Jetty,  the  beach  has  been  built  n]i  from  1.8  to  2.5  feet  higher  than  it 
"^ras  a  year  ago,  and  a  similar  tilling  up  is  going  on  further  east  as  far 
us  the  shore-end  of  the  north  jetty. 

The  Morris  Island  Bcachj  in  the  vicinity  of  the  shore  end  of  the  south 
jetty,  shows  that  some  very  slight  washing  has  occurred  during  last 
year,  but  not  of  a  nature  to  call  for  special  preventive  measures. 
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Rog  Island  Channel  in  the  Inner  Harbor  has,  according  to  authentic 
information,  been  getting  wider  near  its  inner  end  for  more  than  six^ 
years.  In  1823  its  width  was  about  1,400  feet,  at  present  it  is  about 
2,000  feet.  In  my  last  Annual  Eeport  it  was  stated  that  this  progress- 
ive widening  of  Hog  Island  Channel  will  cause  a  larger  volume  of  water 
to  be  voided  in  the  direction  from  Cooper  River  and  the  other  northerly 
branches  of  the  harbor,  to  the  detriment  of  the  deep-water  area  between 
Shutes  Folly  Island  and  the  line  of  wharves  on  the  east  side  of  the  city 
of  Charleston.  The  encroachment  on  the  shore  of  Mount  Pleasant,  on 
the  north  side  of  the  channel,  is  probably  to  a  considerable  extent  due 
to  this  increased  flow  of  water  as  well  a«  the  increased  depths  opposite 
the  mouth  of  Shem  Creek,  at  the  most  northerly  part  of  the  bight  formed 
by  Hog  Island  Channel  where  an  examination  made  in  February,  1885, 
has  shown  that  a  low- water  depth  of  13.6  feet  could  be  found  in  a  con- 
tinuous and  nearly  straight  course,  where  formerly  less  than  12  feet 
existed. 

Some  work  will  soon  have  to  be  done  to  stop  the  enlargement  of  Hog 
Island  Channel.  A  sill-dam  across  the  entrance  and  some  spur-jetties 
will  perhaps  be  required,  bat  no  appropriation  for  these  objects  is  rec- 
ommended at  present.  Kot  until  the  main  north  and  south  jetties  shall 
have  produced  a  decided  improvement  on  the  bar  can  the  appropriations 
foy  Charleston  Harbor  be  properly  diverted  to  the  less  important  works 
of  the  inner  harbor. 

Mount  Pleasant — This  place  is  situated  in  the  bight  formed  by  the 
Hog  Island  Channel,  3  miles  from  the  city  of  Charleston.  The  shore 
line  northwest  and  southeast  of  the  ferry-boat  wharf  at  Mount  Pleasant, 
or  from  Shem  Creek  southeast,  a  distance  of  about  7,000  feet  to  a  point 
opposite  the  westerly  end  of  Sullivan's  Island,  has  been  washing  away 
more  or  less  for  several  years  past,  and  aid  from  Government  has  re- 
peatedly been  asked  by  citizens  of  Mount  Pleasant  to  arrest  further 
encroaehments.  The  two  spur-dikes  built  during  the  past  fiscal  year 
form  only  part  of  a  plan  devised  to  protect  the  whole  line.  But  it  seems 
quite  clear  that  no  funds  appropriated  for  improving  Charleston  Harbor 
can  properly  be  applied  to  the  protection  of  the  Mount  Pleasant  front, 
which  is  essentially  a  matter  of  private  concern,  having  no  connection 
whatever  with  the  improvement  of  the  harbor  proper.  The  works  that 
will  ultimately  be  required  at  the  upper  entrance  of  Hog  Island  Channel 
in  order  to  arrest  the  progressive  deterioration  of  the  channel  leading 
past  the  city  wharves,  will  most  probably  prevent  further  inroads  upon 
the  Mount  Pleasant  shore  by  diminishing  the  flow  of  water  through  the 
channel. 

OPERATIONS  CONTEMPLATED  DURING  THE  FISCAL  YEAR  ENDING  JUNE 

30, 1886. 

With  the  balance  of  $97,267.92  available  July  1,  1885,  the  work  of 
raising  portions  of  both  jetties  to  a  greater  height,  and  of  dredging  be- 
tween the  seaward  portions  of  the  jetties,  will  be  continued  as  far  as 
the  funds  will  permit. 

Attention  has  been  called  in  former  annual  reports  to  the  necessity 
of  making  liberal  appropriations  for  completing  this  great  imi)roveraent. 
The  foundations  of  both  jetties  have  now  been  laid  nearly  to  the  full 
length  contemplated,  and  a  second  course  of  mattresses  and  stone  al- 
ready covers  considerable  portions  of  them.  The  natural  scour  between 
the  jetties  has  for  some  time  past  been  increased  by  these  works,  and 
the  shoals  obstructing  the  proposed  line  o^  channel  are  being  gradually 
lowered,  reduced  in  area,  or  pushed  seaward  into  deeper  water.  These 
movements  on  the  bar  are  now  aided  in  some  measure  by  dredging. 
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In  last  year's  report  I  took  occasion  to  speak  of  the  deterioration  of 
Pampkin  Hill  Channel,  the  present  channel  of  entrance  across  the  bar, 
which  is  slowly  but  unavoidably  going  on  in  consequence  of  the  increas- 
ing outflow  between  the  jetties.  It  is  of  the  utmost  importance  that  the 
I)eriod  of  bad  navigation,  during  which  Pumpkin  Hill  Channel  will  con- 
tinue to  shoal  while  the  new  jetty  channel  is  not  yet  fully  developed, 
should  be  made  as  brief  as  possible. 

I  |It  was  originally  designed  to  expend  about  $100,000  for  dredging  be- 
tween the  jetties.  The  funds  set  apart  from  the  existing  appropriation 
for  this  kind  of  work  cannot  be  expected  to  produce  very  decisive 
results,  even  in  conjunction  with  the  existing  jetties,  although  it  will 
doubtless  have  a  tendency  to  secure  a  better  directicyi  as  well  as  a  greater 
concentration  of  ebb-currents  through  the  new  channel.  But  the  im- 
provement that  may  be  effected  by  dredging  will  be  partially  and  per- 
haps wholly  lost  by  the  unavoidable  suspension  of  operations  which 
must  necessarily  take  place  in  a  few  weeks,  and  may  be  expected  to  last 
for  a  year  or  more. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C,  at  the  port  of 
entry.    Amount  of  duties  collected  in  the  calender  year  1884,  $36^62^.76. 

Since  the  existing  plan  of  improvement  was  adopted  the  following 
appropriations  have  been  made : 

By  act  of  Congress  approved  Jnne  18,  167{^ t^200,000 

By  act  of  Congress  approved  March  3,  1H79 200,000 

By  act  of  Congress  approved  June  14,  1880 170,000 

By  act  of  Congress  approved  March  3,  1881 175,000 

By  act  of  Congress  passed  Angnst  2,  1882 300,000 

By  act  of  Congress  approved  July  5,  18b4 250,000 

Total 1,29^,000 

Of  this  amount  there  had  been  expended  i^m  thd  beginning  of  opera- 
tJODs  to  June  30,  1885,  including  outstanding  liabilities,  the  sum  of 
$1,197,732.08,  of  which  the  sum  of  15,000  was  diverted  to  works  for  the 
protection  of  the  Mount  Pleasant  front. 

Balance  jet  to  be  appropriated  on  the  original  maximum  estimate. 
$1,712,500. 

The  following  drawings  and  papers  accompany  this  report : 

Sheet  1.  Longitudinal  section  and  diagram  of  widths  of  south  Jetty  at  the  close  of 
the  fiscal  year. 

Sheet  2.  Longitudinal  section  and  diagram  of  widths  of  north  Jetty  at  the  close  of 
the  fiscal  year. 

Sheet  3.  Skeleton  sketch  showing  sites  of  both  jetties. 

Report  of  First  Lieut.  Frederic  V.  Abbot,  Corpa  of  Engineers. 

Table  of  commercial  statistics  furnished  by  the  coUector  of  the  port. 

Money  statement 

July  1,  1884,  amount  available $231  75 

Amount  appropriated  by  act  approved  July  5, 1884 250,000  00 

250, 231  76 
July  1,  18R5,  amount  expended  during  fiscal  year,  exclusive 

ofoutotanding  liabilities  July  1,1884 $122,233  65 

July  1,  1885,  outstanding  liabilities 30,730  18 

152, 963  83 

July  1,  1885,  amount  available 97,267  92 

(Amount  (estimated)  required  for  completion  of  existing  project 1,712,500  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 
18W7 750,000  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
■ 
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Abatraet  of  proposals  for  oonBiruction  of  joHirs  in  Charleston  Barbor,  South  Carolina 

vptned  August  16,  ldd4. 


Inside  of  crest 

Ontsidf^  of  crest 
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Names  of  bidders. 

of  bar. 

of  bar. 
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Ko. 
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Date  of  oommeDcfnir  woik 
aud  moiitbJy  prognsas. 
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sto 

tt 
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Sqvare 

Cubic 

Square 

Cubic 

yard. 

yard. 

yard. 

yard. 

1 

P.  Sanford  Row* 

.  $0  60 

$<  49 

p)  66 

$3  40 

$232,050 

As  reqalied  by  speeiAoatlra. 

2 

Kitt«-iiIioiim)  Moore. . . . 

1  3.5 

3  40 

1  35 

3  4U 

308.  250 

DiK 

8 

John  F.  Gavin ir  

69 

3  .'i9 

60 

8  50 

2H9.  OOU 

Do. 

4 

WilHnm  U.  Browne    . 

75 

3  65 

09 

4  24 

286.6418 

Da 

6 

Allied  Ames  Huwlett 

67 

3  41 

07 

3  41 

2J0, 5U0 

Do. 

Coiitroct  awarded  to  Alfred  Ames  Howlett  at  the  prices  stated. 


Abstract  of  proposals  for  dredging  betireen  the  jetties  im  Charleston  Barborf  South  Carolina^ 

opened  January  26,  1885. 


Ko. 


1 
2 
8 
4 


Names  of  bidders. 


Morris  &  Cuniings  Dredging  Corapany. 

Htiffh  H.  Poniiy 

P.  Snnfurd  Ross 

Roy  Stone 


Per 
cnbio 
yard. 


$0  68 
84 


*  As  a  contribntion  to  the  expense  of  a  te«t  continninjE  not  lesii  than  six  w«>f»k8  the  snm  of  $15.00$ 
to  bo  paid  upon  the  arrival  of  the  nteamers  ready  for  work  nt  Chailtwtnn;  $35,000  upon  completion  of 
channel;  $12,500  npnn  completion  of  each  ndditinnal  cut  of  50  feet  width,  except  the  final  cut  on  c'aoh 
side,  which  sliall  be  $15,000  in  consideration  of  trimming  the  Klopes,  or  if  cats  are  all  on  one  side,  an  al- 
lowance uf  $3,000  to  be  made  for  trimming  slope  ou  other  side. 

Proposals  rejected,  the  prices  being  deemed  too  high. 


Abstract  of  proposal  for  dredging  between  the  jetties  in  Charleston  Harbor,  South  Carolina, 

received  February  7,  1885. 


Ka 


Name  of  bidder. 


Price  per 
cubic  yard. 


Date  of  commencing  work. 


Commence  on  or  before 
March  9,  1885. 


Monthly  progreoa. 


Remove  25,000  cabio  3**rds 
per  month. 


Contract  awarded  at  the  price  stated. 


rbport  of  lubutknant  frersrig  v.  abbot,  corps  of  xkqixbers. 

United  States  Emoinbkr  Office, 

Charleston,  S.  C,  July  16,  188&. 

Sir  :  I  have  the  honor  to  snbmit  the  following  report  of  operations  during  the  past 
fiscal  year  for  improving  harbor  at  Charleston,  3.  C. 

Work  on  the  Jetties  was  resnmed  in  September,  1884,  under  the  contract  of  Alfred 
Ames  Howlett,  dated  September  1,  1884.    It  has  continued  up  to  the  close  of  theyetf 
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Mid  han  been  confined  to  the  sonth  jetfy.  The  fonndation  hao  been  extended  2,288 
feet  with  niiittreMses  lOd  feet  witle,  loaded  with  from  12  to  14  inches  of  stone.  The 
•ecoud  conme  has  been  extended  in  all  6,614  feet,  alHint  2,200  feet  beinj;  with  mat- 
trevees  50  feet  wide,  and  the  balance  with  mattresses  55  feet  wide.  Beeause  of  special 
local  re<|nirt!ment«  the  loailing  of  stone  has  viiried  from  17  inches  to  1:1  inches.  Mnch 
of  the  work  has  b«-en  done  in  vei*y  shoal  water,  over  the  top  of  work  alremly  laid, 
and  in  places  where  breakers  formed  whenever  there  was  a  stiff  breeze.  The  con- 
iTNctors  deserve  great  credit  for  tlie  energy  they  have  shown  in  overcoming  the^e  diffi- 
cnlties.  On  Jnne  :U),  18i5,  the  total  length  of  the  foundation  coarse  of  the  north  jetty 
was  14,327  feet,  tliat  of  the  sonth  Jetty  16,397. 

The  s«*a  end  of  the  former  was  1,100  feet,  that  of  the  Istter  2,400  feet  inside  of  the 
crater  1 8- foot  curve,  this  being  meabured  on  the  prolongation  of  the  axes  of  the  two 
jetl  ies  rempecti  vely . 

In  May,  1885,  dre<1ging  was  begnn  between  the  Jetties  on  a  ra|]^e  which  is  about  coin- 
eident  with  the  line  of  the  greatest  scuur  prod  need  by  the  Jetties. 

An  arcnrate  survey  of  f  he  ai*ea  between  the  outer  portions  of  the  jetties  and  on  the 
outer  alo\\e  of  the  bar  h:is  been  made.  It  extends  to  the  fi-fathom  contour.  Estn^nie 
care  has  l>een  exercised  in  making  and  reducing  the  soundings,  the  latter  being  taken 
only  near  slack  water,  and  the  reduction  by  the  self-registering  gauge  on  Sumter 
Wharf  being  checked  by  occasional  reading  of  a  tide-gauge  set  up  on  the  jetty  aliout 
2  miles  from  shore.  It  shows  that,  since  the  last  published  Coast  Survey  saundiugs, 
the  outer  slope  of  the  bar  has  as  a  whole  moved  on  the  average  800  to  1,000  feet  to- 
ward the  laud. 

^  SULLIVAN'S  ISLAKD. 

The  series  of  changes  that  occurred  prior  to  June  30,  18S4,  in  the  bench  of  Snili  van's 
Islai  d  are  fully  stated  in  the  report  lor  Charleston  Harbor,  made  by  Ciipt.  Thomas 
N.  Bailey,  Corps  of  Engineers,  publiched  in  the  Report  of  the  Chief  of  Engineers  for 
18^4.  The  beach  has  bei  u  watched  during  the  past  fiscal  year,  sections  beiuK  run  at 
dilTereut  p<iints  from  time  to  time.  A  marked  erosion  has  occurred  at  tlie  HoAvman 
Jetty.  Just  we6t  of  this  jetty  it  amounts  to  4  feet  vertically,  to  the  east  it  is  not  so 
mariEed,  and  250  feet  further  east  there  has  been  but  little  change  during  the  year.  At 
points  1,100  feet  east  and  2  200  feet  east  the  beaeh  has  risen  25  and  1.8  feet  respecl^ 
ively.  These  points  are  about  600  feet  west  and  400  feet  east  of  Jetty  B.  Still  further 
east  the  beach  is  tilling  up  to  a  considerable  extent.  This  is  the  case  at  Jetty  A  and 
at  the  shore  end  of  the  north  jetty. 

MORRIS  ISLAND. 

No  snrvev  of  the  north  end  of  the  island  has  been  made  this  year.  Cross-sectiona 
of  the  beach  near  the  shore  end  of  the  south  jetty  show  a  very  slight  erosion  since  the 
last  annual  report  was  ma<le.  The  inward  extension  ot  the  south  jetty  seems  to  have 
checked  the  catting  of  the  shore  although  thin  action  is  not  entirely  stopped. 

t 

HOG  ISLAND  CHANNEL. 

A  snrvcy  of  Hog  Island  Channel  was  made  in  February,  1885.  There  is  a  coufider- 
able  deepening  opposite  Shem  Creek,  the  rest  of  the  channel  being  about  as  previously 
reported. 

MOUNT  PLEASANT   SHORE. 

Two  Spurs  were  built  east  of  the  ferry  wharf  in  August,  September,  and  October, 
18H4,  to  atop  the  washing  away  of  the  Mount  Pleasant  shore.  They  are  850  feet  apart 
at  the  inner  ends,  increasing  to  1,000  feet  at  the  outer  fxtremities.  The  west  spur  is 
477.1  feet  long;  the  east  is  475.5  feet  long.  Sand  is  now  accumulating  around  their 
■hore  ends. 

PUMPKIN  HILL  CHANNEL. 

No  examination  has  been  made  of  this  channel  during  the  last  fiscal  year. 

SOUTH  CHANNEL. 

Ho  examination  has  been  made  of  this  channel  during  the  last  fiscal  year. 

BEACH  CHANNEL. 

No  examination  has  been  made  of  this  channel  dnring  the  last  fiscal  year. 


1184      REPOBT   OP   THE    CHIEF   OF   ENGINEERS,  U.  S.  ABHY. 

SWASH  CHANNEL. 

The  area  of  Jim  Evans  Shoal  above  the  9-foot  cnrve  has  diminished  slightly,  that 

portion  of  it  near  the  north  jetty  having  moved  outward  as  in  previous  years.    Ths 

rapid  advance  of  this  Bhoal  m  a  direction  towards  the  soath  jetty  has  been  stopped 

•by  the  second  course  work  done  during  the  last  year.    There  is  a  gain  in  depth  over 

the  entire  shoal. 

The  area  of  Swash  Reef  above  the  9- foot  curve  has  been  reduced  largely  during  the 
last  year.  The  shoal  has  not  moved  materially,  except  at  its  northeastern  end,  which 
has  been  pushed  away  from  the  north  jetty  to  a  very  marked  degree.  As  a  shoal  it 
has  receded  from  the  north  jetty. 

Swash  Channel,  so  named  on  the  accompanying  map,  has  decreased  in  depth  im- 
mediately seaward  of  Jim  Evans  Shoal.  Just  abovd  Swash  Reef  there  is  an  increase 
in  depth,  most  marked  near  the  south  jetty.  Between  Swash  Beef  and  the  north  Jetty 
there  has  been  shoaling,  while  there  has  been  a  widening  of  the  channel  in  this 
vicinity,  when  the  9-foot  curve  is  considered. 

The  18-foot  curve  inside  the  bar  has  advanced  seaward  during  the  year,  most  mark- 
edly in  a  sort  of  pocket  about  500  feet  northeast  of  the  south  jetty.  The  same  carve 
on  the  outer  slope  has  remained  stationary.  The  two  are  now  6,400  feet  apart  at  the 
nearest  points.  The  inner  15-foot  curve  has  pushed  seaward  450  feet,  and  the  outer 
curve  has  moved  shoreward  about  100  feet.  The  two  are  now  3,700  feet  apart  at  the 
nearest  points.  The  effects  on  the  inside  curves  are,  I  think,  largely  attributed  to  the 
same  cause  which  has  stopped  the  pushing  southward  of  Jim  Evans  Shoal,  that  is,  the 
recent  second  course  work  on  the  south  jetty. 

There  has  been  no  conspicuous  seaward  advance  of  any  of  the  carves  on  the  outer 
slope  of  the  bar ;  the  inner  curves  have  all  advanced  seaward,  causing  a  large  reduc- 
tion of  volume  in  Swash  Beef.  Jim  Evans  Shoal  has  not  changed  so  materially,  but 
the  danger  of  its  closine  in  on  the  south  jetty  seems  to  have  been  averted,  as  it  has 
sensibly  retired  from  that  jetty,  as  compared  with  last  year's  survey.  The  pocket 
along  the  north  jetty  has  advanced  seaward,  but  shows  no  great  change  in  depth. 

A  close  study  of  the  above  shows  that  the  following  very  favorable  changes  have 
occurred: 

(1)  The  narrowing  of  the  entrance  to  the  channel  by  the  movement  of  Jim  Evans 
Shoal  has  been  stopped. 

(2)  Swash  Beef  has  been  pushed  bodily  from  the  north  jetty,  and  its  inner  side  has 
been  scoured  largely,  so  that  it  is  narrower  than  before. 

(3)  The  outer  curves  have  not  advanced  seaward,  which  would  seem  to  indicate 
that  the  material  which  has  been  removed  has  found  a  resting-place  to  the  south  and 
west  of  the  jetties,  where  it  does  no  harm.  When  the  new  channel  has  broken  through 
Swash  Beef  this  feature  of  the  sand  movement  may  be  changed,  but  it  is  a  very  favor- 
able circumstance  that  so  much  of  the  material  has  already  oeen  disposed  of  where  it 
will  not  have  to  be  moved  again. 

The  effect  of  the  jetties  seems  to  have  been  much  intensified  by  the  raising  they 
have  received  this  year,  and  it  does  not  seem  unreasonable  to  look  for  still  more  ac- 
tivity, when  they  are  raised  still  higher  in  the  future. 

The  dredge  has  done  what  is  equivalent  to  about  one  month  of  continuous  work.  It 
has  produced  a  deepening  of  about  1  foot  over  the  crest  of  the  bar  between  the  13- foot 
curves.  Its  continued  action  under  the  more  favorable  circumstances  which  now  at- 
tend its  working  may  materially  hasten  the  breaking  out  of  the  new  channel,  but  not 
enough  experience  has  as  yet  been  had  in  its  use  to  justify  any  definite  statements. 
The  only  material  so  far  found  has  been  sand  and  small  light  shells. 

Mr.  James  P.  Allen,  assistant  engineer,  has  rendered  most  valuable  and  efficient  serv- 
ice during  the  entire  year. 

Bespectfnlly  submitted. 

Frbdbric  V.  Abbot, 
Fhrst  lAeuteiMnt  of  Engineert. 

Col.  Q.  A.  GlLLMORB, 

Corpi  ofEngineeri,  Bvt.  Maj,  Gen.^  U,  8.  A, 
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COMMBRCIAL  STATISTICS. 


JrrivaU  and  olearancea  of  veaseli,  and  eommerce  at  Charleaton,  S,  C,  from  January  1, 

1875,  «9  December  31,  1884. 

ARRIVED. 
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471 
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896 
383 
441 
412 
410 
345 
425 

382,018 
340,439 
824,919 
322, 527 
826.681 
388,026 
309,732 
384.690 
277,538 
304,382 

11,949 

10, 113 

9,885 

9,623 

10.027 

10,641 

10,877 

9,446 

7,629 

9,822 

13.144 

11,898 

13,972 

19, 935 

12,605 

12,412 

9,430 

4,807 

3,002 

3,910 

326 
335 
308 
455 
.   319 
327 
272 
224 
157 
145 

198 
224 
236 
329 
246 
191 
257 
200 
239 
214 

88,879 
101, 272 
105,480 
163.  30S 
121,503 
110,771 
121,  077 
105. 647 
113,768 
134, 076 

2,404 
2,768 
2,851 
3,967 
3.292 
2,595 
8,073 
2.648 
2,958 
3,269 
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739 
668 
772 
668 
670 
703 
645 
610 
690 

484,041 
453,600 
444,371 
505. 830 
460,689 
511,209 
530. 239 
495,144 
394.308 
442,368 
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13, 216 
13,044 
14,045 
13,638 
13,563 
13,722 
12, 318 
10,744 
13,216 
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1876 
1877 
1878 
1879 
1880 
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1883 
1S83 
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57 
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60 
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335 

234,429 

7,719 

35 

22,767 
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250 

286 

172,988 

6,801 

45 

24,397 

479 

398 

287 

188. 212 

6,268 

34 

r,282 

292 

278 

296 

190,733 

6,348 

45 

23,210 

481 
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268 

187,560 

5,942 

32 

9,239 

255 

278 

147 

113,600 

3.600 

40 

7,375 

273 

263 

98 

48,714 

2,018 

27 

4.560 

181 

290 

212 

116,020 

4,555 

31 

7,845 

217 

276 

94.505 

2.527 

729 

447, 540 

103. 276 

2,812 

721 

405,618 

108, 446 

2,910 

620 

365. 662 

149, 975 

3,591 

500 

347.360 

149. 052 

3,643 
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348,546 

155, 768 

3,375 
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368. 711 

153.7tf6 

3,464 

578 

350,604 

158,250 

3,584 

450 

379. 324 

154,653 

3.815 

424 

207,  927 

161,588 

3,727 

619 

285,453 

13, 912 

12,458 

11,052 

14,045 

10,203 

10,204 

9,661 

7,547 

6,014 

8,490 


COMMERCE. 


Tear. 


If75 
1876 

un 

1878 
1879 

use 

1881 
1883 
1888 


Value    of 
exports. 


919, 655, 966 
18, 088, 162 
16,917.492 
21, 167, 575 
18,603,126 
24,939.259 
21, 927, 269 
19,907,099 
20. 144, 365 
20,833,424 


Valae    of 
imports. 


$680,343 
466,662 
161,237 
184,127 
127,981 
248.158 
718. 049 
459,970 
467,648 
503,504 


Duties  ool- 
lectedv 


$80,666  00 
89,168  00 
46,848  00 
86,990  00 
24,070  00 
46,458  08 
99,066  28 
45,263  83 
48, 760  69 
36,624  76 


75  E 


T.  B.  jtoHNSON, 

Collector, 


APPENDIX   N ^REPORT   OF   GENERAL   FILLMORE.  1187 

No  bids  were  received  nnder  this  call.  It  was  thoaght  possible  that 
later  in  the  season  a  dredge  might  be  hired,  on  acceptable  terms,  to 
I)erform  the  work  for  which  proposals  had  been  invited,  and  it  was  rec- 
ommended that  until  then,  or  until  additional  funds  should  be  provided, 
no  readvertisement  for  proposals  should  be  made.  This  recommenda- 
tion was  approved  by  the  Department. 

CONDITION  AND  EFFECTS  OF  THE  WORK. 

The  improved  portions  of  Wappoo  Cut  have  maintained  their  depth 
during  the  year,  but  the  available  width  has  been  reduced  to  about  45 
feet,  by  washing  and  caving  of  banks.  On  this  width  a  draught  of 
of  from  5J  to  6  feet  can  be  carried  through  the  cut. 

An  old  abandoned  lighter,  said  to  have  formerly  belonged  to  the  Marine 
and  River  Phosphate  Company,  drifted  into  Elliott's  Cue  in  the  latter 
part  of  June,  1885,  and  obstructed  the  passage.  Soon  afterwards,  it 
was  dragged  out  and  left  at  anchor  in  Stono  Biver  about  200  yards 
from  the  mouth  of  the  cut.    * 

The  commercial  importance  of  Wappoo  Cut  as  a  sheltered  inland 
route  for  the  transportation  of  the  product  of  a  considerable  area  of 
country  south  of  Charlestown,  has  been  referred  to  in  former  reports. 
The  staples  shipped  by  this  route  are  sea-island  cotton,  rice,  and  phos- 
phate rock,  with  large  quantities  of  naval  stores  and  general  merchan- 
dise. 

OPERATIONS    CONTEMPLATED   DURING   THE   PRESENT   FISCAL   TEAR. 

With  the  amount  still  available  on  July  1,  1885,  operations  will  be 
continued  at  those  points  where  local  examinations  shall  show  that  the 
funds  can  be  used  to  the  best  advantage.  It  is  not  probable  that 
acceptable  terms  for  dredging  can  be  secured  until  another  appropria- 
tion is  made. 

Since  the  approval  of  the  project  for  this  improvement  the  following 
appropriations  have  been  made: 

By  act  of  Congreas  approved  March  3, 1881 $10,000 

By  act  of  Congress  passed  Auffuat  2,  1882 10, 000 

By  act  of  Congress  approved  July  5,  18d4 3,000 

Total ---r -..  23,000 

The  total  expenditures  to  June  30,  1885,  were  |19, 972. 16, 

I  have  DO  further  data  to  communicate  in  addition  to  statements  made 
in  former  annual  reports  concerning  the  amount  of  commerce  and  navi- 
gation that  would  be  benefited  by  completing  the  improvement  of 
Wappoo  Cut. 

f  tl-  i^  ifl  in  the  collectH»n  district  of  Charleston,  S.  C.    Charleston  is  the  near- 

"^ oTofeM^'   ^n»"""*  ^^  *^"^*®''  collected  on  importe  in  1884,  $36,624.76. 

%     eporfc  of  First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  is  trans- 
fitted  herewith.  ^^^  statement. 

.  .,   ,,.  $27  84 

Hl  mi,  Bwonut^;^^^^^  3,000  00 

,   ^,  3,027  84 

railahle =i== 


""""L^t^BO^^l^nce  with  "requirenient* 


^^  quired  for  completion  "f  «««»?.P™|f.n*;^iiA^    K.'Z  OO 
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refobt  of  libutenant  frederic  v.  abbot,  corps  of  engineers. 

United  States  Engineer  Office, 

CharUfton,  8,  C,  June  30,  1685. 

Sir:  I  have  the  honor  to  snbmit  the  following  report  on  the  present  condition  of 
the  work  done  for  improving  Wappoo  Cut,  South  Carolina,  in  previous  fiscal  years. 

During  the  fiscal  year  ending  June  30, 1885,  no  work  has  been  done.  An  instru- 
mental examination  made  in  May,  188&,  shows  that  the  channel  di'edged  in  1883  has 
shoaled  only  at  one  point.  In  other  part«  a  tendency  to  scour  deeper  has  been  found 
to  exist. 

On  June  23,  1885,  an  old  abandoned  lighter,  belonging  to  the  defunct  Marine  and 
River  Phosphate  Company,  drifted  into  tne  part  of  the  cut  known  as  Elliott's  Cut» 
and  sunk  there,  entirely  closing  it  for  traffic.    Five  and  a  half  feet  can  be  carried 
through  the  cut  at  mean  low  water  as  soon  as  this  obstruction  is  removed. 
Very  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 
First  Lieut,  of  Engineers, 

Col.   Q.   A.   GiLLMORE, 

Carps  of  Engineers,  U.  S.  A. 


N3. 
IMPROVEMENT  OF  ASHLEY  RIVER,  SOUTH  CAROLINA. 

Three  appropriations  have  thus  far  been  made  by  Congress  for  im- 
proving Ashley  Eiver,  Sonth  Carolina,  aggregating  $4,500.  The  last 
of  these  appropriations,  amounting  to  $2,000,  made  by  act  of  Congress 
approved  Jaly  5,  1884,  is  still  available. 

Ashley  Eiver  was  examined  and  partially  surveyed,  under  my  direc- 
tion, under  a  provision  of  the  act  of  March  3,  1872.  My  report,  with 
project  of  improvement,  is  printed  as  Appendix  S  8  of  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1873. 

The  plan  of  improvement  recommended  comprised : 

1.  The  removal  of  a  shoal  or  bar  at  a  place  known  as  Accabbee,  be- 
tween 7  and  8  miles  above  Charleston  City,  where  only  9  feet  of  water 
at  mean  low  tide  was  found  in  1873,  while  the  channel  of  approach  to 
it  from  below  was  only  about  40  feet  in  width  between  the  10-foot  curves. 

2.  The  removal  of  a  shoal  at  a  point  below  the  Wando  Phosphate 
Works,  about  2  miles  above  Accabbee,  where  only  6  feet  of  water  was 
found  at  low  tide. 

It  was  proposed  to  lower  these  shoals,  by  dredging,  to  a  low- water 
depth  of  from  10  to  11  feet. 
The  cost  of  the  work  was  estimated  at  $5,000. 

OPERATIONS  PREVIOUS  TO  JUNE  30,   1884. 

The  first  two  appropriations,  aggregating  $2,500,  were,  with  the  excep- 
tion of  a  balance  of  $85.07  remaining  on  hand  when  operations  were 
closed,  expended  during  the  fiscal  year  ending  June  30, 1882.  A  chan- 
nel was  dredged  at  a  shallow  crossing,  near  the  Wando  works,  of  about 
100  feet  width  and  1,000  feet  length,  with  an  improved  depth  of  11  feet 
at  mean  low  water. 

« 

OPERATIONS  DURING  THE  FISCAL  TEAR   ENDING  JUNE  30,  1885. 

On  July  1, 1884,  the  sum  of  $2,085.07  was  available  for  continuing  the 
improvement  of  Ashley  Eiver.  Operations  were  confined  to  making 
local  surveys  and  examinations  for  the  purpose  of  selecting  points  in 
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the  river  where  dredging  would  be  needed.  It  was  foand  that  the 
money  conld  be  spent  to  the  best  advantage  at  a  shoal  near  the  Stono 
Phosphate  Works,  aboat  9  miles  above  Charleston.  Proposals  for  doing 
this  work  were  invited  on  Janaary  5, 1885.  Only  one  bid  was  received, 
made  by  the  Charleston  Dredging  Company,  which  offered  to  do  the 
dredging  at  the  price  of  30  cents  per  cubic  yard.  This  price  was  con- 
sidered too  high,  and  the  rejection  of  the  proposal  Was  recommended. 
It  was  thought  probable  that  more  favorable  terms  could  be  obtained 
later  in  the  season,  and  that  it  was  best  not  to  readvertise  for  proposals 
at  the  present  time.  These  views  of  the  question  were  concurred  in  by 
the  Department,  and  nothing  further  was  done  in  the  matter  to  the  close 
of  the  fiscal  year. 

An  examination  made  in  May,  1885,  has  shown  that  the  cut  dredged 
in  1882  has  been  maintained  without  shoaling. 

In  former  annual  reports  I  have  had  occasion  to  invite  attention  to 
the  question  of  the  permanency  of  the  improved  channel  thus  far  gained 
by  dredging  in  Ashley  Eiver.  I  have  no  doubt  that,  in  order  to  main- 
tain the  depths  where  work  has  been  done,  it  will  be  necessary  not  only 
that  dredging  be  repeated  occasionally,  but  also  that  wing-dams  should 
be  built  at  the  crossings  to  direct  and  concentrate  the  currents,  with  the 
view  of  rendering  the  improvement  of  the  channel  practically  perma- 
nent. Such  works  were  not  included  in  the  project  of  improvement ; 
their  construction  would  materially  increase  the  aggregate  cost  of  the 
modified  plan  over  the  original  estimate,  which  provided  only  for 
dredging. 

This  improvement  directly  aids  the  business  of  the  several  phosphate 
Vorks  located  above  the  shoals  referred  to,  and  thus  indirectly  benefits 
the  commerce  of  the  city  of  Charleston. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C.    Charleston  is 
the  nearest  port  of  entry.    Amount  of  duties  collected  in  1884,  |36,624.76. 

Since  the  plan  of  improvement  was  adopted,  the  following  appropri- 
ations have  been  made :  • 

By  act  of  Congress  approved  June  14, 1880 .* $1, 000 

By  act  of  Congress  approved  March  3,  1881 1,500 

By  act  of  Congress  approved  July  5,  1884 2,000 

Total 4,600 

The  total  expenditures  to  June  30,  1885,  were  |2, 445.43. 

^^  ___  •  

The  report  of  First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  is  trans- 
mitted herewith. 

Money  statement. 

July  1,  1^84,  amount  available |85  07 

Amoant  appropriated  by  act  approved  July  5,  1884 2, 000  00 


2,085  07 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 30  50 


July  1,  1885,  amount  available 2,054  57 


'Amount  (estimated)  rec^aired  for  completion  of  existing  project 1,000  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1887      1, 000  00 
Submitted  in  compliance  with  requirements  o^  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahitraot  ofpropo$al  for  dredging  in  AMey  River ^  South  Carolinaf  opened  January  26, 1685. 


Ka 

Name  of  bidder. 

Price  per 
cable  ymrd. 

Date  of  coin- 
mencement. 

Date  of  oom- 
pletion. 

1 

Charleston  DndirinffConiDUiT..... .............  r ... 

10  80 

Marohl,  1885. 

April  1, 188S. 

Proposal  rejected y  the  price  being  deemed  too  high. 


report  of  libutenakt  frederic  y.  abb0t,  corps  of  bnginebrs. 

United  States  Engineer  Office, 

Charleeton^  S,  C,  July  1,  1885. 

Sir  :  I  have  the  honor  to  snbmit  the  following  report  on  the  present  condition  of 
the  work  done  in  previous  fiscal  years  for  the  ^*  improving  Ashloy  River,  South  Caro- 
lina ": 

No  work  has  been  done  dnring  the  fiscal  year  ending  Jnne  30,  1885.    An  examina- 
tion made  in  May,  1885,  shows  that  the  cut  dredged  in  1882  has  been  maintained 
without  shoaling.    Eleven  feet  can  be  carried  through  at  mean  low  water. 
Very  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 
First  Lieut,  of  Engineers. 

Col.   Q.  A.   OiLLMORE,  , 

Corps  of  Engineers^  U.  S,  A, 


N  4. 
IMPROVEMENT  OF  EDISTO  RIVER,  SOUTH  CAROLINA. 

By  the  river  and  harbor«act  passed  Augast  2, 1882,  the  sam  of  $8,000 
was  appropriated  for  improviDg  Edisto  Eiver,  Soath  GaroliDa.  This 
was  the  first  appropriation  made  by  Congress  for  this  work.  By  the 
act  approved  July  5, 1884,  a  second  appropriation  was  made  amoaut- 
ing  to  $5,000. 

The  Edisto  is  one  of  the  principal  rivers  of  Soath  Carolina.  It  is 
formed  by  the  junction  of  the  North  and  South  forks,  which  unite  in  the 
southern  part  of  Orangeburg  county.  The  South  Fork,  com  monly  known 
as  the  South  Edisto,  is  the  main  river.  It  empties  into  the  ocean  near 
Saint  Helena  Sound. 

Edisto  River  was  examined  under  my  direction,  with  a  view  to  its.  im- 
provement, in  Septemberand  October,  1880.  My  report,  dated  December 
31,  1880,  with  project  of  improvement,  is  printed  as  Appendix  J  16  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  and  also  as  part 
of  House  Ex,  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 

It  is  contemplated  to  improve  the  river  from  Guiugard's  Landing,  in 
Aiken  county,  to  the  mouth,  a  total  length  of  260  miles,  so  as  to  establish 
a  safe  navigation  at  all  seasons  of  the  year  for  light  draught-steam- 
boats from  the  sea  to  the  junction  of  North  and  South  forks,  near  the 
crossing  of  the  South  Carolina  Railroad,  183  miles  from  the  mouth,  and 
thence  to  Guingard's  Landing  for  rafts  and  flat-boats.  It  is  not  deemed 
advisable  to  attempt  an  improvement  of  the  reaches  higher  up,  which 
are  excessively  encumbered  with  logs  and  shoals. 

The  obstructions  to  navigation  consist  of  numerous  bends,  logs,  snags, 
overhanging  trees,  and  piles,  and  also  of  shoals,  composed  generally  of 
sand,  but  in  some  places  of  hard  clay. 
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The  project  of  improvement  comprises  the  following  details  of  work: 

(1)  Enlargement  and  clearing  of  all  the  new  channels  now  in  process 
of  formation. 

(2)  Forming  new  channels  across  necks  of  bends  where  needed. 

(3)  Shutting  off  lateral  arms  which  now  weaken  the  stream. 

(4)  Bemoval  of  logs,  snags,  and  pile  obstractions. 

(5)  Removal  of  shoals  of  sand  and  clay;  in  one  case  by  building  a 
deflecting  jetty. 

The  total  cost  of  the  project  was  estimated  at  $33,385. 
At  the  present  time  there  exists  no  reason  for  augmenting  this  orig- 
inal estimate. 

OPERATIONS  PREVIOUS  TO  JUNE  30,   1884. 

The  work  of  improving  Edisto  River  has  been  carried  on  mainly  by 
the  United  States  snag-boat  Toccoa,  originally  built  for  use  on  the  Sa- 
vannah and  Altamaha  rivers,  Georgia.  The  operations  extended  from 
the  month  of  the  Edisto  to  a  point  75  miles  above  Jacksonborough,  an 
Aggregate  length  of  114  miles  by  river.  Pile  obstructions  placed  dur- 
ing the  civil  war  were  removed  at  Milltown,  at  the  mouth  of  Mill  Creek, 
and  at  the  Charleston  and  Savannah  Railroad  Bridge,  at  Jacksonbor- 
oagh,  within  a  distance  of  from  30  to  39  miles  from  the  mouth.  From 
the  reaches  between  Jacksonborough  and  a  poiut  75  miles  higher  up 
483  snags,  logs,  and  leaning  trees  were  removed.  A  short  cutoff  was 
opened  through  the  neck  of  a  troublesome  bend  three-fourths  of  a  mile 
long  known  as  '^' The  Suck,"  50  miles  above  Jacksonborough;  it  is  now 
used  as  the  regular  channel  for  navigation. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1886. 

At  the  beginning  of  the  fiscal  year  an  amount  of '$6,860.20  was  avail- 
able for  continuing  the  improvement  of  Edisto  River,  including  the  ap- 
propriation made  by  act  approved  July  5,  1^184. 

The  snagboat  Toccoa  was  engaged  for  a  short  time  in  improving  the 
reaches  from  a  point  10  miles  above  Jacksonborough  to  Kennedy's  (or 
Ganaday's)  Bridge,  81  miles  higher  up.  From  twelve  •  to  one  hundred 
and  ninety  men  were  employed  at  various  times  in  removing  logs  and 
trees,  closing  numerous  outlets  into  the  swamps  forming  the  banks  of 
the  river,  as  well  as  several  of  those  incipient  cut-offs  known  as  ^^  sucks," 
from  their  tendency  to  draw  log  rafts  against  the  banks;  5,798  overhang- 
ing trees  were  cut  down  and  removed,  and  4,942  snags  varying  from  12 
to  72  inches  in  diameter  were  taken  out  of  the  bed.  Banks  were 
trimmed  at  many  places. 

This  work  was  not  performed  by  contract,  because  from  its  nature  no 
proposal  could  be  made  without  an  excessive  margin  for  contingencies. 

The  navigation  of  the  river  has  been  materially  improved  on  the 
reaches  where  operations  have  been  carried  on.  Raftsmen  say  that  the 
time  needed  for  the  delivery  of  lumber  to  market  has  been  much  re- 
duced. 

It  is  recommended  that  the  necessary  appropriation  be  made  by  Con- 
gress to  complete  the  work  in  accordance  with  the  existing  project. 
The  benefits  that  will  accrue  to  commerce  and  navigation  from  fully  car- 
rying out  the  project  were  brieflv  commented  upon  in  my  report  of  De- 
cember 31,  1880. 

From  the  beginning  of  work  to  June  30, 1885,  the  total  expenditures 
were  $12,629.86. 

No  appropriation  having  been  made  for  improving  Edisto  River  at 
the  last  session  of  Congress,  no  plan  of  operations  for  continuing  the 
improvement  is  submitted. 
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Since  the  present  project  of  improvement  was  adopted  the  following 
appropriations  have  been  made  : 

By  act  of  Congress  passed  August  2,  1882 $8,000 

By  act  of  Congress  approved  July  5,  1884 5,000 

Total 13,000 

To  complete  the  work  of  improving  Edisto  Biver,  in  conformity  to 
the  approved  project  additional  appropriations  are  required  to  the  ag- 
gregate amonnt  of  $20,385. 

This  improvement  is  located  in  the  collection  district  of  Charleston,  S.  C,  Charles- 
ton and  Beaufort,  S.  C,  and  Savannah,  Ga.,  are  the  nearest  ports  of  entry.  Duties 
on  imports  collected  at  the  custom-house  of  Charleston  during  the  calender  year  1884, 
$36,624.76. 

The  report  of  First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  is  trans- 
mitted herewith. 

Money  statement 

July  1,  1884,  amount  available $1,860  20 

Amonnt  appropriated  by  act  approved  July  5, 1884 5,000  00 

6,860  20 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 6,490  06 

July  1,1885,  amount  available 370  14 


{Amount  (estimated)  reauired  for  completion  of  existing  project 20, 385  00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  lieutenant  frederic  v.  abbot,  corps  of  engineers. 

*  United  States  Engineer  Office, 

Charleston  8,  C,  July  1,  1885. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  work  done  for  improving 
Edisto  River,  Soutli  Caroliua,  during  the  fiscal  year  ending  June  30,  1885: 

Five  days'  work  was  done  on  this  river  by  the  United  States  snag-boat  Toccoa  in 
the  month  of  July,  1884,  and  from  that  time  till  the  appropriation  was  expended  * 
work  was  done  by  hired  labor. 

Many  outlets  into  the  swamps  which  form  the  banks  of  this  river  were  closed,  as 
well  as  incipient  cut-ofi*8,  locally  known  as  ''sncks,"  from  their  tendency  to  draw  log 
rafts  against  the  banks.  Five  thousand  seven  hnndred  and  ninety  •eight  overhang- 
ing trees  were  cut  down  and  placed  where  they  would  not  fall  into  the  river,  and 
4,942  snags,  varying  from  12  to  72  inches  in  diameter,  were  taken  out  of  the  bed. 

Great  improvement  of  the  river  has  resulted,  and  raftsmen  say  that  the  time  needed 
for  the  delivery  of  timber  to  market  has  been  much  reduced. 
Very  re8i>ectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 

Col.  Q.  A.  GiLLMORB,  FxTBt  Lieut,  of  EnginterB, 

Corps  of  Engineers,  U,  8.  A, 


IMPROVEMENT  OF  SALKIEHATCHIE  RIVER,  SOUTH  CAROLINA. 

Two  appropriatioDS  have  thus  far  been  made  by  .Congress  for  the  im- 
provement of  Salkiehatchie  River,  South  Carolina,  aggregating  $8,000. 

The  river  was  examined  under  my  direction  during  the  latter  part 
of  1880,  and  my  report  of  the  examination,  dated  December  29,  1880, 
is  printed  as  Appendix  J  16,  Annual  Eeport  of  the  Chief  of  Engineers, 
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1881,  and  as  part  of  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third 
session. 

The  Salkiehatchie  Biver,  also  named  the  Big  Salkiehatchie,  to  dis- 
tinguish it  from  one  of  its  tributaries  known  as  the  Little  Salkiehatchie, 
rises  in  Aiken  county,  South  Carolina.  These  two  rivers  unite  about 
80  miles  from  the  Atlantic  seaboard.  About  24  miles  below  the  .junc- 
tion the  Salkiehatchie  is  fanned  by  the  Charleston  and  Savannah  Bail- 
Toad  Bridge.  Further  down  the  river  is  known  as  the  Combahee,  which 
discharges  into  Saint  Helena  Sound,  about  midway  between  the  cities 
of  Charleston  and  Savannah. 

The  mean  rise  and  fall  of  tides  in  Saint  Helena  Sound  is  5.9  feet. 
At  the  railroad  crossing,  nearly  60  miles  from  the  river's  mouth,  it  is 
2.5  feet,  and  the  tidal  oscillation  reaches  a  point  about  20  miles 
higher  up. 

PROJECT  OP  IMPROVEMENT. 

The  project  contemplates  the  creation  of  a  continuous  and  practicable 
channel  for  rafts  and  flat-boats  in  the  lower  reaches  of  the  river  from 
a  point  5  miles  above  Toby's  Bluff  down  to  Hickory  Hill,  12  miles  be- 
low tl^  railroad  bridge  and  46  miles  above  the  river  mouth,  compris- 
ing a  total  length  of  river  of  77  miles. 

The  work  would  comprise  the  removal  of  piles  at  Hickory  Hill,  and 
the  removal  of  logs  and  of  the  shoals  accumulated  around  them  in  the 
reaches  above  the  bridge. 

Through  Murdock's  and  Weekly  Sand  Drags,  where  the  Salkiehatchie 
divides  into  numerous  insignificant  streamlets,  cuttings  must  be  made 
to  form  a  channel  of  sufiicient  dimensions  for  rafts  and  flat-boats.  The 
cost  of  this  improvement  is  estimated  at  $18,000.  It  is  believed  that 
the  original  estimate  of  the  cost  of  the  improvement  will  not  be 
exceed^. 

OPERATIONS  PREVIOUS  TO  JIJnE  30,  1884. 

The  United  States  snag-boat  Toccoa  removed  16  piles  to  clear  the 
channel,  which  had  been  obstructed  at  Hickory  Hill,  12  miles  below 
the  Charleston  and  Savannah  Bailroad  Bridge,  by  a  double  row  of  piles 
driven  during  the  civil  war;  also  106  snags,  overhanging  trees,  and 
stamps  from  the  channel  between  these  points.  The  operations  of  the 
boat  had  to  be  confined  to  this  pait  of  the  river,  as  the  bridge  prevented 
it  from  passing  above.  From  the  bridge  to  the  *' Roots,"  32  miles  above, 
where  raft  navigation  was  much  impeded  by  numerous  logs  and  snags 
and  by  some  shoals,  hired  labor  was  employed  in  removing  1,750  snags 
and  similar  obstructions. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1885. 

For  continuing  the  improvement  of  the  Salkiehatchie  during  the  past 
fiscal  year  the  sum  of  $4,410.35  was  available,  including  the  appropria- 
tion of  $3,000  made  by  act  of  Congress  approved  July  5,  1884. 

The  operations  extended  from  the  railroad  bridge  up-stream  to  the 
vicinity  of  Braxton's  Ford,  a  total  length  of  about  80  miles.  The  lower 
reach  of  21  miles,  from  the  bridge  to  the  '*  Forks,"  was  entirely  cleared 
of  obstructions.  From  the  "Forks''  to  Braxton's  Ford,  a  reach  of  59 
miles,  a  considerable  amount  of  work  was  performed  for  improving  raft 
navigation,  by  removing  obstructions,  straightening  the  bed  of  the  river, 
and  concentrating  its  currents  by  shutting  off  lateral  channels.    The 
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number  of  snags  removed  dnring  the  working  season,  together  with 
some  stumgs  and  overhanging  trees,  amounted  to  9,490  in  the  aggre- 
gate; morethanahundredontletK  were  closed;  two  shoals  or  islands  were 
removed  ;  twenty-six  mud  and  saud  points  were  cut  off,  and  the  banks 
were  trimmed  in  numerous  places.  For  reasons  stated,  the  snag-boat 
was  pot  used  above  the  railroad  bridge.  It  would  not  have  been  pos- 
sible to  do  the  work  described  by  contract,  except  by  consenting  to  an 
unreasonable  margin  for  contingencies,  and  hired  labor  was  therefore 
employed  with  entirely  satisfactoty  results. 

Operations  were  suspended  in  May  last,  the  funds  having  been  almost 
exhausted. 

The. raft  navigation  has  been  greatly  benefited  on  the  reaches  from 
Toby's  Bluff  to  the  "Forks,"  a  distance  of  about  35  miles,  by  reducing 
the  slope  and  increasing  the  low-river  depth  about  6  inches.  From  the 
"  Forks  "  to  the  railroad  bridge  the  improvement  is  practically  completed. 
Bafts  sent  down  the  improved  reaches  are  now  made  much  larger,  and 
the  trips  consume  less  time  than  formerly.  From  the  railroad  bridge 
to  the  point  where  the  Salkiehatchie  enters  Saint  Helena  Sound,  a  length 
of  about  60  miles,  a  safe  channel  is  afforded  to  rafts,  schooners,  and 
light-draught  steamboats  since  the  12mile reach  between  the  bridge 
and  Hickory  Hill  has  been  cleared  of  obstructions.  The  counties  di- 
rectly benefited  by  this  improvement  are  Barnwell,  Beaufort,  Hampton, 
and  Colleton,  all  in  South  Carolina,  with  an  aggregate  population  of 
126,160  by  the  census  of  18«S0. 

In  view  of  the  favorable  results  already  effected,  it  is  recommended 
that  a  further  appropriation  be  made  to  complete  the  existing  pi9ject. 

From  the  beginning  of  the  work  to  June  30, 1885,  an  aggregate  siim 
of  $7,858.90  has  been  expended  on  this  improvement. 

Since  the  adoption  of  the  existing  plan  of  improvement  the  following 
appropriations  have  been  made : 

By  act  of  Congress  paHsed  Aagdst  2;  188*2 |5. 000- 

By  act  of  Congress  approved  July  5,  1884 3, 000 

Total 8,000 

The  estimated  cost  of  the  project  is  $18,000,  and  a  further  appropri- 
ation of  $10,000  is  needed  to  complete  it. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C.     Beaufort  is  the 
nearest  port  of  entry. 

The  report  of  First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  is  trans- 
mitted herewith. 

jJ^oney  statement 

July  I,  1884,  amount  available |1,410  35 

Amount  appropriated  by  act  approved  July  5,  1884 *.l,  000  00 

4,410  35 
July  If  1885,  amount  expended  dnring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  18rt4 4,269  25 

July  1, 1885,  amonut  available 141  10 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000  dO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  liO,  1887     10, 000  OO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18G6  ami  1867/ 
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beport  of  lieutenant  frederic  v.  abbot,  •corps  of  enoinbbrs. 

United  States  Engineer  Office, 

CharUttion,  S.  C,  July  1, 1885. 

Sir:  I  have  the  honor  to  anhmit  the  following  report  on  the  work  which  has  heen 
done  in  improving  Salkiehatchie  River,  iSonth  Carolina,  during  the  fiscal  year  ending 
June  30,  1885: 

Work  has  been  carried  on  entirely  by  hired  labor.  Ifc  has  consisted  largely  of  the 
removal  of  snags  and  overhanging  trees,  and  to  a  less  extent  of  work  done  in  closing 
some  of  the  numerous  outlets  which  allow  the  water  of  the  river  to  betiissipated  in 
the  swamps  which  bound  it  on  either  side ;  9,390  snags  have  been  removed,  100  over- 
hanging trees  have  been  felled,  and  131  outlets  have  been  closed.  Several  small 
idands  have  been  dug  away,  and  in  some  cases  sandy  points  that  interfered  with  raft 
navigation  have  been  cut  off. 

Great  improvement  of  the  river  has  resulted,  and  the  rafbmen  express  great  satis- 
faction at  the  results  obtained. 

Very  respectfully,  your  obedient  servant,      % 

Frederic  V.  Abbot, 
Firtt  Lieut  of  Engineers, 
Col.  Q.  A.  Gillmore, 

Carp8  of  Engineers^  U.  S.  A, 


N  6. 
IMPROVEMENT  OF  SAVANNAH  HARBOR  AND  RIVER.  GEORGIA. 

Operations  for  improving  Savannah  Harbor  and  River,  Georgia,  dar- 
ing the  past  tiscal  year  were  conducted  in  conformity  with  the  enlarged 
prqject  based  apon  an  examination  made  in  compliance  with  section  3 
of  the  river  and  harbor  act  approved  March  3,  1881.  It  was  provided 
iD  that  section  that  an  examination  or  survey,  or  both,  with  estimates 
of  cost  of  improvement  proper,  should  be  made  in  the  Savannah  Eiver 
to  increase  the  depth  of  water  in  said  river  and  harbor,  from  the  bar 
up  to  the  city,  to  22  feet,  and  to  make  an  estimate  of  the  cost  of  widen- 
ing the  channel  of  the  Savannah  River  opposite  the  city  to  600  feet,  of 
uniform  depth  with  the  balance  of  the  channel. 

My  report  of  this  examination,  dated  January  16,  1882,  is  found  in 
the  Annual  Report  of  the  Chief  of  Engineers,  1882,  as  part  of  Appen- 
dix J  4,  and  is  printed  as  Senate  Ex.  Doc.  No.  19,  Forty-seventh  Con- 
gress, first  session. 

During  the  two  years  preceding  the  autumn  of  1873  Congress  had 
appropriated  the  aggregate  sum  of  $100,000  for  improving  the  river  be- 
low the  city  of  Savannah,  which  was  expended  mainly  in  removing 
wrecks,  cribs,  and  other  obstructions. 

By  act  approved  February  27,  1874,  the  sum  of  $193,132.96  was  ap- 
propriated for  the  relief  of  Mr.  Henry  S.  Wells,  for  work  done  by  him 
in  removing  wrecks,  cribs,  &c.,  under  contracts  with  the  Treasury  De- 
partment of  May  1  and  July  5,  1866. 

PLAN   OF   IMPROVEaiENT. 

The  project  under  which  operations  have  lately  been  carried  on  is  an 
enlargement  of  two  previous  projects,  dated  August  28, 1873,  and  March 
19, 1879,  respectively.  These  two  projects  embraced  the  following  gen- 
eral details  of  work : 

Widening  the  water-way  at  the  city  front. 

Deepening,  widening,  and  straightening  the  channel  by  dredging  at 
various  points  below  the  city  to  the  vicinity  of  Tybee  Roads. 

A  dam  at  the  Cross  Tides,  4  miles  above  the  city. 
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A  short  bulkhead  on  the  Hatch inson's  Island  side,  opposite  the  upper 
part  of  the  city. 

Adopting  the  north  channel  of  the  Savannah  Eiver  for  final  improve- 
ment, in  preference  to  the  south  channel,  from  the  head  of  Elba  Island 
to  the  head  of  Long  Island,  which  required  the  construction  of  a  low 
dam  across  the  upper  end  of  the  south  channel,  closing  the  lateral  chan- 
nels connecting  the  north  channel  with  the  south  channel,  from  Elba 
Island  to  Cockspur  Island,  and  some  shore  protection,  such  land  along 
the  water-front  on  Hutchinson's  Island  and  Fig  Island,  opposite  the 
city  of  Savannah,  as  might  be  needed  in  widening  the  channel-way  at 
these  localities,  was  to  be  purchased. 

The  enlarged  project  embraced  in  my  report  of  January  16,  1882, 
comprised  in  substance  the  features  of  the  two  previous  plans,  and  pro- 
vided in  addition  for  a  number  of  works,  chiefly  wing-dams,  that  are 
considered  to  be  necessary  for  the  farther  improvement  of  the  channel 
of  navigation  from  Tybee  Roads  to  the  city  of  Savannah,  with  a  view 
of  rendering  the  improvement  practically  permanent.  For  the  details 
of  this  project  I  beg  leave  to  refer  to  my  annual  report  for  the  year 
ending  June  30, 1882. 

The  total  cost  of  the  improvement  according  to  the  enlarged  project 
of  January  16,  1882,  wa«  estimated  at  $730,000,  in  addition  to  the  sam 
of  $482,000  appropriated  previous  to  that  date. 

OPERATIONS  PRIOR  TO  JULY  1,  1884. 

At  Cross  Tides,  4  miles  above  the  city  of  Savannah,  a  submerged  dam 
was  constructed,  formed  of  brush  mattresses  and  riprap  stone.  In 
June,  1882,  the  work  had  reached  a  height  of  3  feet  above  low  water, 
but  it  gradually  settled  afterward.  In  June,  1884,  its  crest,  for  one  half 
its  length,  was  at  the  level  of  low  water,  and  for  the  other  half  from  3  to 
7  feet  lower.  This  dam  had  been  designed  to  reduce  the  column  of  water 
diverted  down  Back  River,  and  to  increase  the  ebb  flow  in  Front  River, 
past  the  city  front,  where  it  is  most  needed  for  navigation.  It  became 
evident  that  the  dam,  in  order  to  be  effective  and  secure  from  settling 
by  under-scpur,  must  be  raised  to  the  level  of  high  water. 

About  70  feet  in  length  of  the  old  King's  Island  crib  jetty,  near  the 
Cross  Tides,  was  removed  to  facilitate  the  flow  of  water  into  Front 
River. 

Between  King's  Island  and  Hutchinson's  Island,  and  lower  down  the 
Front  River  (or  Savannah  River  proper)  to  the  city  of  Savannah,  sand 
and  mud  aggregating  about  96,500  cubic  yards  were  removed  by  dredg- 
ing to  aid  the  influx  of  the  tide. 

Dredging  to  an  aggregate  amount  of  269,632  cubic  yards  was  done 
in  front  of  the  city,  to  increase  the  depth  of  water  on  Garden  Bank 
Shoal,  and  to  widen  the  river  to  660  feet  by  cutting  off  the  projecting 
point  of  Fig  Island,  opposite  the  wharves  of  the  Savannah,  Florida 
and  Western  Railroad. 

Three  wing-dams,  composed  of  log  mattresses  and  riprap  stone,  were 
constructed  opposite  the  lower  part  of  the  city,  in  order  to  increase  the 
strength  of  the  currents  by  reducing  the  width  of  the  water-way  at 
Garden  Bank  Shoal.  Their  shore  ends  rest  on  Fig  Island.  They  coo- 
tract  the  water-way  to  about  660  feet ;  the  width  was  formerly  from 
900  to  1,050  feet. 

An  aggregate  of  558,628  cubic  yards  of  material  has  been  removed  by 
dredging  from  the  new  channel  at  *' The  Wrecks,"  during  the  years  from 
1876  to  1884.    Previously  about  142,000  cubic  yards  had  been  removed 


APPENDIX   N REPORT   OF   GENERAL   GILLMORE.  1197 

from  the  old  Fig  Island  Channel,  the  improvement  of  which  was  aban- 
doned in  1875,  as  recommended  in  my  letter  te  the  Chief  of  Engineers 
dated  May  13,  1875. 

A  jetty  or  training- wall,  formed  of  coarsesof  log  and  brnsh  mattresses 
and  riprap  stone,  was  bnilt  for  a  length  of  about  6,000  feet  eastward  or 
down-stream  from  a  point  a  little  above  the  lower  end  of  Fig  Island, 
with  which  it  is  connected  by  a  return  of  about  160  feet.  The  down- 
stream end  of  the  jetty  rests  in  15  feet  water  at  low  tide,  and  the  top 
of  the  work  was  carried /to  a  height  of  2  or  3  feet  above  that  level. 
Eleven  short  spurs  on  the  channel  side  of  the  jetty,  placed  at  right 
angles  to  the  line  of  "The  Wrecks''  Channel,  were  constructed  for  better 
concentrating  the  currents.  The  heads  of  the  spurs  are  so  aligned  that 
the  low-water  width  of  the  water-way  increases  from  680  feet  at  the 
upper  spur  to  740  feet  at  the  lowest  spur.  A  similar  spur-jetty  was 
built  about  4^0  feet  above  the  shore  end  of  the  Fig  Island  jetty,  to  reg- 
ulate the  ebb  flow  from  Front  Eiver  into  the  channel  at  "  The  Wrecks." 
These  several  spurs  rise  irom  2  to  6  feet  above  the  levA  of  mean  low 
water. 

Two  dams  (numbered  5  and  11^)  were  built  to  close  lateral  channels 
to  the  northwest  and  southeast  of  Barnwell  Island,  opposite  Fort  Ogle- 
thorpe. They  rise  from  2  to  6  feet  above  the  level  of  mean  low  water, 
and  are  intended  to  increase  the  flow  of  water  in  the  main  channel 
abreast  of  the  head  of  Elba  Island. 

A  submerged  dam  was  partly  constructed  across  the  south  channel 
of  Savannah  Biver  between  the  head  of  Elba  Island  and  Saint  Augus- 
tine Creek.  By  partially  closing  this  branch  it  is  designed  to  increase 
the  ebb  flow  in  the  north  channel,  which  is  the  channel  for  navigation. 
It  may  not  be  necessary  to  complete  this  dam. 

A  wing-dam  (numbered  15)  extends  eastward  from  a  little  mud  island, 
named  Barnwell  Island  No.  3,  toward  the  upper  end  of  Elba  Island, 
reducing  the  width  of  the  water-way,  previously  nearly  2,000  feet,  to 
about  half  that  amount. 

Three  lateral  channels,  formerly  connecting  the  north  channel  with 
the  south,  have  been  closed.  One  of  the  dams  shuts  oil'  Philbrick's  Cut, 
at  the  lower  end  of  Elba  Island :  another,  ^^  Big  Gap  Dam,"  passes  aeross 
the  channel  between  Island  One  and  Two  and  Bird  Island  ;  and  the 
third  dam  closes  the  two  channels  between  Bird  Island  and  Long  Isl- 
and. 

A  pair  of  wing-dams  (numbered  4  and  23)  was  built  to  contract  the 
-  water-way  at  the  eastern  end  of  the  passage  between  Spirit  Island  and 
the  Aiain  shore  of  South  Carolina.  They  are  placed  opposite  each  other. 
Pi^sent  width  of  water-way,  1,044  feet. 

A  second  pair  of  wing-dams  (numbered  6  and  25)  was  built  about  800 
yards  farther  down,  where  the  natural  width  was  ^5,700  feet.  The  new 
water-way  was  designed  to  be  1,050  feet  wide,  but,  by  some  oversight  in 
locating  the  work,  it  was  made  only  877  feet.  This  is  evidently  too 
narrow,  but  no  change  is  contemplated  at  the  present  time,  nor  until 
the  final  results  developed  shall  indicate  a  change  to  be  necessary. 

A  third  pair  of  wing-dams  (numbered  14  and  29)  was  commenced  at 
the  upi)er  end  of  the  Lower  Flats,  or  Cabbage  Tree  Crossing,  opposite 
each  other,  the  shore  end  of  number  14,  starting  from  a  point  very  near 
to  the  lower  end  of  Elba  Island.    The  width  is  here  2,400  feat-. 

Some  2,300  feet  below,  on  the  right  bank,  about  two-thirds  of  wing- 
dam  number  13  was  built.  Its  shore  end  is  near  the  foot  of  Island  One 
and  Two.    It  is  designed,  in  conjunction  with  numbers  14  and  29,  to 
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maiDtain  the  improved  depth  on  Oabbag^e  Tree  GroBsiDg,  expected  to 
result  from  increased  scour  and  from  dredging. 

From  that  portion  of  the  river  known  as  the  "Obstructions,"  at  the 
head  of  Elba  Island,  down  to  Tybee  Knoll,  material  to  the  amount  of 
502,360  cubic  j^ards  was  removed  by  dredging  prior  to  June  30,  1884 : 
and  a  number  of  wrecks  of  large  vessels,  and  portions  of  wrecks,  as  well 
as  piles  and  other  obstructions,  were  taken  from  the  ship-channel. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885. 

With  an  appropriation  of  $200,000  made  by  act  of  Congress  approved 
July  5,  1884,  and  a  balance  of  $1,074  on  hand  July  1,  1884,  the  sum  of 
$201,074  was  available  for  continuing  the  improvement  of  Savannah 
Harbor  and  River  during  the  fiscal  year  just  closed. 

The  operations  consisted  in  continuing  the  construction  of  wing  dams 
in  the  lower  part  of  the  river,  in  raising  some  dams  previously  con- 
structed to  a  liffgher  level,  and  in  dredging  at  various  point.  A  consid- 
erable amount  of  field  work  w»s  accomplished  in  local  surveys  and 
soundings,  for  the  purpose  of  locating  new  works  and  of  noting  changes 
in  the  condition  of  the  channel-way. 

Proposals  for  building  dams,  wing-dams,  and  training- walls  in  Savan- 
nah Harbor  and  Kiver  were  invited  on  July  26,  1884.  These  various 
kinds  of  work,  as  heretofore,  included  building  dams  composed  of  soo- 
cessive  courses  of  log  and  brush  mattress  overlaid  with  riprap  stone, 
and  putting  riprap  stone  on  work  already  in  place  wherever  required. 

The  mattresses  placed  during  the  past  season  differed  in  some  respects 
from  those  ma<Ie  under  the  preceding  contracts,  particulars  of  which 
were  given  in  my  annual  report  for  the  fiscal  year  ending  June  30, 1883. 

The  new  specifications  were  as  follows : 

The  mattress  is  simply  a  raft  of  round  logs,  not  less  than  12  inches  in 
average  diameter,  and  not  less  than  9  inches  in  diameter  at  the  small 
end,  placed  in' close  contact,  side  by  side,  at  right  angles  to  the  wall  or 
dam,  and  firmly  held  by  transverse  binders  spiked  or  bolted  to  them. 
The  binders  will  be  smaller  logs  or  poles,  not  less  than  5  inches  in  di- 
ameter at  the  small  end,  and  placed  not  more  than  8  feet  apart,  and 
those  on  the  outside  will  be  close  to  the  ends  of  the  logs. 

The  spaces  between  the  binders  will  be  closely  filled  up  with  compact 
bundles  of  brush,  placed  parallel  to  the  logs  of  the  mattress,  to  such 
depth  as  to  give  a  thickness  of  not  less  than  6  inches  when  compacted 
in  the  finished  work,  secured  in  place  by  pole  binders  in  such  a  manner 
as  the  engineer  in  charge  shall  approve. 

The  logs  and  binders  used  may  be  of  loblolly  or  other  cheap  variety 
of  pine,  and  must  be  of  gentle  taper  and  sufficiently  straight,  and  the 
brush  will  be  live  hard-wood  brush.  Logs  will  not  be  used  that  do  not 
Ht  close  enough  to  hold  the  stone  safely,  even  without  the  aid  of  brush. 

The  mattress  will  be  laid  in  sections  of  convenient  length  in  juxtapo- 
sition, or  with  such  Taps  a«i  the  engineer  in  charge  shall  direct,  and  each 
section  will  be  made  of  the  full  width  of  the  mattress  course,  as  fixed 
by  the  engineer  in  charge  during  the  progress  of  the  work. 

Gaps  between  the  edges  of  adjacent  sections  of  mattress  will  be  filled 
with  stone  by  the  contractor,  to  be  paid  for  at  a  price  equal  to  the  price 
of  the  mattress  work. 

The  stone  will  be  sound,  dense,  of  compact  form,  and  of  suitably  ran- 
dom sizes,  varying  in  weight  from  16  to  200  pounds!  When  received  by 
weight  2,800  pounds  will  be  required  to  the  cubic  yard.  When  received 
by  measurement  the  stone  will  be  fairly  piled  upon  scows  or  lighters. 
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Loads  of  stone  sabmitted  for  measarement  that  contain  any  apprecia- 
ble quantity  of  defective  stone,  or  that  are  loosely  or  not  fairly  loaded, 
or  so  loaded  that  they  cannot  be  accurately  measured,  will  not  be  ac- 
cepted. 

Four  bids  were  received,  of  which  one  offered  by  Mr.  John  F.  Gaynor, 
of  Fayetteville,  N.  Y.,  was  the  lowest.  His  prices  were  47  cents  per 
square  yard  of  mattress,  and  $3.05  per  cubic  yard  of  stone  put  in  place. 
With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  concluded 
on  Septeml)er  1,  1884,  with  Mr.  Gaynor. 

On  September  18, 1884,  proposals  were  in  vited  for  removing  from  90,000 
to  160,000  cubic  yards  of  material,  by  dredging  at  various  points  on  the 
Savannah  River,  between  the  Cross  Tides  and  Fort  Pulaski.  Two  bids 
were  received,  one  from  Mr.  J.  Paulsen,  Savannah,  Ga.,  and  the  other 
firom  the  American  Dredging  Company,  Philadelphia,  neither  of  which 
was  accepted,  the  price  not  being  deemed  low  enough.  The  work  was 
readvertised  on  November  3,  1884,  when  again  two  proposals  were  ob- 
tained, one  from  Mr.  Paulsen,  the  other  from  Mr.  P.  Sanford  Boss,  of 
Jersey  City,  N.  J.  The  latter's  bid  of  17f  cents  per  cubic  yard  for  all 
dredging  from  Gross  Tides  to  Fort  Pulaski  was  the  lowest,  and  its  ac- 
ceptance was  recommended  to  and  approved  by  the  Department.  A 
contract  was  made  with  him  on  November  26,  1884. 

Mr.  Ross  was  allowed  six  weeks'  time  from  the  date  of  his  contract  to 
begin  operations,  as  he  represented  that  he  intended  to  build  a  new 
dredge  and  scows  for  this  work.  He  could  not  complete  his  prepara- 
tions within  that  period,  and  a  further  extension  of  time  was  granted 
him ;  but  it  being  found  that  dredging  was  urgently  needed  at  various 
places  below  the  city,  where  large  steamers  frequently  grounded,  a  spe- 
cial agreement  was,  under  authority  of  the  Department,  entered  into 
on  January  22,  1885,  with  Mr.  J.  Paulsen,  of  Savannah,  to  put  his 
dredge  to  work  at  the  price  named  in  Mr.  Boss's  contract,  and  for  a 
length  of  time  equal  to  the  interval  between  December  17,  1884,  at 
which  date  Mr.  Boss  had  at  first  agreed  to  begin  and  the  day  when  he 
would  actually  be  ready  to  commence  operations.  This  agreement  with 
Mr.  Paulsen  remained  in  force  until  April  13,  1885,  soon  after  which 
time  Mr.  Boss  began  work  under  his  contract. 

Operations  on  dams  under  Mr.  Gaynor's  contract  were  begun  Octo- 
ber 27, 1884,  and  were  still  in  progress  at  the  close  of  the  fiscal  year. 

Cross  Tides  Dam. — Owing  to  insufficient  height  of  the  dam  the  over- 
flow of  the  ebb  tide  eastward,  in  the  direction  of  Back  River,  had 
scoured  on  the  east  side  a  hole  more  than  40  feet  deep  at  mean  low 
water.  The  stability  of  the  work  being  seriously  compromised  at  that 
point,  an  apron  of  log  mattresses  from  40  to  70  feet  wide,  overlaid  with 
stone,  was  placed  here  along  the  base  of  the  dam,  and  the  dam  itself 
raised  to  the  level  of  high  water  with  brush  fascines  loaded  with  stone. 

Wrecks  Channel^  Fig  Island  Jetty, — This  jetty  had  settled  about  3  feet 
below  low  water  at  the  point  where  it  crosses  the  old  Fig  Island  Chan- 
nel, and  to  some  extent  in  other  places.  Too  much  water  evidently 
escaped  north wanl,  to  the  detriment  of  the  channel  at  The  Wrecks, 
and  it  was  decided  to  raise  the  work  to  about  5  feet  above  low  water. 
At  the  close  of  the  fiscal  year  about  two-thirds  ot  the  aggregate  length 
of  low  plcaes  in  the  jetty  had  been  raised  to  the  required  height,  using 
mainly  brush  fascines  and  riprap  stone. 

Upper  Flats  Crossing. — Wing-dams  Nos.  10  and  27  were  built  to  im 
prove  the  lower  part  of  Upper  Flats.    No.  10  rests  on  Elba  Island; 
No.  27  is  opposite  to  it,  but  does  not  extend  to  the  shore  of  the  South 
Citfolina  mainland  leaving  a  gap  of  about  1,500  feet.    The  width  of  the 
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river  is  here  4,000  feet.    By  the  construction  of  the  dams  the  practica- 
ble water-way  has  been  reduced  to  about  1,200  feet. 

Lower  Flats  or  Cabbage  Tree  Crossing. — Wing-dams  Nos.  14  and  29, 
previously  commenced,  were  completed  during  the  past  fiscal  year. 
No.  14  starts  from  the  lower  end  of  Elba  Island,  and  No.  29  is  opposite 
to  it.  A  water-way  1,300  feet  wide  is  left  open  between  the  channel 
ends  of  the  dams,  the  full  width  of  the  river  being  about  2,500  feet. 

Long  Island  Crossing. — Wing-dams  Nos.  26  and  33  were  built  at  this 
crossing,  where  the  ebb  currents  are  deflected  from  the  shore  of  Jones 
Island  southward  to  the  opposite  shore  of  Long  Island.  The  river  is 
here  nearly  3,100  feet  wide.  Dam  No.  26  has  its  shore  end  at  a  point 
near  the  upper  end  of  Long  Island,  and  dam  No.  33  is  opposite  to  it, 
leaving  a  cleai'  water- way  1,300  feet  wide. 

Mouth  of  River. — Where  some  dredging  had  been  done  to  improve 
the' channel  across  Oyster  Bed  Shoal,  northwest  of  Fort  Pulaski,  it  was 
observed  that  very  strong  ebb  currents  still  set  in  north  of  Oyster  Bed 
toward  the  abandoned  north  channel,  and  it  became  doubtful  whether 
dredging  alone  would  suffice  in  this  locality.  Some  one  of  the  works 
suggested  in  my  report  and  project  of  January  16, 1882,  seemed  to  be 
needed  here,  and  it  was  finally  decided  to  build  a  dam  (No.  31)  to 
extend  from  a  southerly  point  of  Turtle  Island  southeast  to  the  western 
part  of  Oyster  Bed,  between  the  Quarantine  Station  and  Oyster  Bed 
(red  light)  beacon.  This  work,  commenced  in  May  last,  is  still  in  prog- 
ress. About  2,700  linear  feet  of  its  length  has  been  laid  from  the  Oys- 
ter Bed  to  a  point  near  a  shoal  dry  at  low  water  and  about  2,600  feet 
from  Turtle  Island.  About  one-half  of  the  portion  thus  far  built  rises 
to  the  level  of  mean  low  water;  the  other  parts  are  from  3  to  6  feet 
lower. 

The  bottom  mattresses  of  the  wing-dams  described  in  this  report  vary 
from  30  to  80  feet  in  width,  according  to  the  depth  of  water  in  which 
they  were  sunk;  the  width  gradually  diminishes  in  building  up,  and 
the  top  courses  are  all  15  feet  wide.  When  finished  their  crests  rise  5 
or  6  feet  above  low  water. 

The  channel  ends  of  six  of  the  finished  wing-dams  below  the  head  of 
Elba  Island  were  marked,  each  with  a  group  of  three  heavy  piles  driven 
about  25  feet  into  the  ground,  bound  together  by  two  or  three  turns  of 
five-eighths  inch  chain  spiked  to  the  piles. 

.  The  material  used  in  constructing  dams  during  the  past  fiscal  year 
aggregated  105,096  square  yards  of  log  mattress,  5634.5  cubic  yards  of 
brush  fascines,  and  21,203  cubic  yards  of  riprap  stone. 

Dredging. — ^The  bulk  of  the  material  removed  by  dredging  during  the 
past  fiscal  year  was  taken  from  ^'Wrecks"  channel  (39,764.95  cubic 
yards),  from  the  lower  end  of  Upper  Flats  (21,368  cubic  yards),  and 
from  the  Oyster  Bed  channel,  northwest  of  Fort  Pulaski  (27,527.75  cubic 
yards) ;  9,455.5  cubic  yards  were  removed  from  Garden  Bank  Shoal  and 
from  a  little  shoal  above.  The  dredged  material  aggregated  98,114.2 
cubic  yards,  of  whicB  amount  67,542.75  were  remov^  by  Mr.  Paulsen, 
and  the  balance  by  Contractor  Koss.  Dredging  was  suspended  at  tiie 
end  of  May,  1885,  to  be  resumed  in  September  or  October  next. 

CONDITION  AND  EFFECT  OF  THE  WORKS. 

Cross  Tides  Dam. — Just  before  the  close  of  the  fiscal  year  the  recently 
raised  central  portion  of  the  dam  was  washed  out  to  the  level  of  low 
water  for  a  length  of  about  150  feet.  This  is  believed  to  be  mainly  due 
to  the  removal  of  stone  by  some  fishermen,  who  strongly  object  to  rais- 
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ing  this  dam  to  high  water,  because  it  prevents  their  taking  their  boats 
to  the  city  by  the  shortest  route.    The  damage  is  being  repaired. 

In  front  of  Savannah  City. — By  removing  a  part  of  a  little  shoal  near 
the  foot  of  West  Broad  street,  a  channel  has  been  secured  22  feet  deep 
at  high  water,  with  a  width  of  not  less  than  100  feet.  The  three  wing- 
dams  at  Garden  Bank  Shoal  have  not  settled,  and  are  in  good  condi- 
tion.    The  minimum  high-water  sounding  on  the  shoal  is  20  feet. 

Channel  at  "  The  Wrecks.'^^ — Where  the  Fig  Island  jetty  had  not  set- 
tled, and  where  it  ha^  been  raised  during  the  past  fiscal  year,  silt  has 
rapidly  collected  over  the  work,  and  the  growth  of  marsh  urass  is  ex- 
tending.    Here,  as  well  as  some  of  the  closing  dams,  quantities  of  rip- 
rap stone  have  recently  been  removed  surreptitiously  by  unknown  per- 
sons, presumably  to  reopen  a  convenient  passage  lor  boats.    These  facts 
vere  discovered  before  much  injury  was  done,  but  it  appears  that  it  will 
be  necessary  t-o  adopt  special  measures  to  prevent  renewed  depredations. 
Some  defective  places  still  exist  in  this  channel.  The  least  mean  high- 
water  sounding  on  the  sailing  line  is  a  little  over  20  feet;  the  greatest, 
25.6  feet.    The  upper  and  lower  portions  of  the  channel  have  dee|>ened 
daring  the  jear  1  or  2  feet,  while  at  some  points  of  the  middle  portion 
*  deepening  of  over  5  feet  has  taken  place. 

Channel  at  the  ^^ Obstructions.^^ — This  shoal  separates  the  15-foot  low- 

'''ater  curves  of  the  channel  just  west  of  the  head  of  Elba  Island.    This 

^ixiQblesome  crossing  has  not  changed  sensibly  during  the  year.    The 

ciiannel  over  the  shoal  affords  a  little  over  20  feet  depth  at  mean  high 

^ater.    It  may  be  necessary  to  raise  the  submerged  dam  at  the  entrance 

^^  the  south  channel  to  a  higher  level,  so  as  to  increase  the  flow  of  water 

at  the  "  Obstructions,"  and  save  the  expense  of  periodical  dredging.   As 

first  projected,  a  channel-way  for  steamers  Is  to  be  left  over  tbe  central 

P^i^ion  of  this  dam.     Wingdam  Ko.  15,  near  the  ''Obstructions,"  is  in 

gooa  order. 

^a^vannah  River  below  head  of  Elba  Inland, — Wing-dams  Nos.  4  and 

^>  lower  end  of  Spirit  Island,  are  in  good  order.    Tbe  next  pair  below, 

^'  ^  ^"^  ^^»  have  settled  from  3  to  6  feet  at  a  few  points. 

The  improvement  of  the  channel  at  Upper  Flats  during  the  year  has 

^^^u  marked,  and  still  continues.    There  is  now  an  available  channel 

of  22  feet  depth  at  mean  high  water,  with  a  minimum  width  of  350  feet; 

fornj^j.ly  YS^  fygt.  eould  not  be  found  on  this  reach. 

^f  the  new  wing  dams,  Nos.  10  and  27,  at  the  lower  end  of  Upper 

^J^^-ts,  the  latter  has  settled  1  or  2  feet  at  some  places.    The  gap  left 

^tween  isolated  Dam  No.  27  and  the  north  shore  is  rapidly  silting  up. 

Tae$5e  dams  have  already  produced  a  deepening  of  the  channel  at  the 

low^r  end  of  the  Upper  Flat*  of  3^  feet  as  compared  with  former  con- 

^^'ious.    The  width  of  the  22-foot  high- water  channel  in  the  viciiuty  is 

J^^here  less  than  100  feet,  with  a  prospect  of  further  widening  and 

^^^ening. 

,  I^ams  Nos.  14  and  29,  lower  end  of  Elba  Island,  are  in  good  order,  and 
r^'^'e  been  useful  in  effecting  an  improvement  of  Cabbage  Tree  Oross- 
j?&»  just  below.  The  channel  here  is  at  present  nowhere  less  than  20J 
J?^t  deep  at  mean  high  water,  with  a  width  of  200  feet,  while  formerly 
t*i^  available  depth  was  less  than  17  feet. 

.  yVing-dam  No.  13,  about  2,200  feet  below  No.  14,  remains  in  an  un- 
^^^Hhed  condition. 

^ingdams  numbers  26  and  33,  recently  completed,  have  settled  at 
^.^e  points  from  4  to  6  feet.  Long  Island  Crossing,  which  this  pair  of 
^*^g-dams  was  designed  to  improve,  offers  at  present  a  22-foot  high- 

76  £ 
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water  channel  with  a  width  of  300  feet.  Formerly  there  was  here  a 
practicable  depth  of  less  than  20  feet. 

The  dredging  lately  done  in  Oyster  Bed  Channel,  near  Spar  Buov  No. 
11,  has  resulted  in  connecting  the  deep-water  pockets  above  and  be- 
low the  shoal  by  a  channel  through  the  shoal  400  feet  wide  and  22  feet 
deep  at  mean  high  water.  Previously  the  depth  had  been  20J  feet. 
By  completing  Dam  No.  31,  in  the  vicinity,  it  is  expected  that  the  im- 
proved depths  will  be  maintained. 

Closing  dams, — ^The  several  dams  built  two  and  three  years  ago  to 
close  lateral  channels  are  in  good  condition,  except  that  Big  Gap  Dam 
and  the  dam  at  Phil  brick's  Cut  have  settled  in  places  to  2  or  3  feet  below 
mean  low  water.  They  will  be  brought  up  to  the  level  of  high  water 
before  the  clCse  of  operations  now  in  progress. 

The  present  condition  of  Savannah  Harbor  and  Eiver  in  regard  to 
navigation  is  on  the  whole  very  satisfactory ;  better,  indeed,  than  at 
any  former  period.  A  number  of  vessels,  mostly  large  steamers, 
grounded  during  the  year  at  some  places  in  the  channel  between  the 
city  and  Fort  Pulaski ;  but  this  is  to  be  ascribed  to  the  fact  that  a  high- 
water  depth  of  22  feet  has  not  yet  been  continuously  established,  and 
that,  owing  to  the  improvements  already  effected,  vessels  at  Savannah 
are  now  loaded  deeper  than  formerly.  In  some  cases  proper  allowance 
for  the  stage  of  tide  was  not  made  in  going  down  stream.  In  many  in- 
stances the  vessels,  when  they  grounded,  were  not  in  the  best  water, 
although  approximately  on  the  line  of  the  former  channel.  Pilots,  as 
a  class,  do  not  seem  to  adapt  themselves  readily  to  amended  sailing 
lines. 

I  urgently  recommend  that  an  early  and  liberal  appropriation  be  made 
by  Congress  for  continuing,  if  not  for  completing,  the  work  of  improv- 
ing Savannah  Harbor  and  Eiver. 

OPERATIONS  CONTEMPLATED    DURING    THE    PRESENT    FISCAL  TEAR. 

With  the  balance  of  funds  on  hand  on  July  1,  1885,  amounting  to 
$50,385.60,  Dam  No.  31,  at  the  Oyster  Bed,  will  be  extended  and  raised; 
Gross  Tides  Dam  repaired  and  its  crest  brought  up  to  high  water;  the 
crest  of  Fig  Island  Jett^'  will  be  raised  to  a  uniform  level,  and  the  low 
places  of  the  dam  at  Philbrick's  Cut  and  of  Big  Gap  Dam  built  up  to 
high  water.  Dredging  will  probably  be  resumed  next  October  under 
the  existing  contract,  it  being  the  intention  with  the  small  balance  avail- 
able for  this  purpose  to  put  the  river  in  the  l>est  condition  possible  for 
meeting  the  demands  of  the  next  cotton-shipping  season. 

I  have  no  new  information  to  furuish  in  relation  to  the  amount  of  com- 
merce and  navigation  that  will  be  benefited  by  completing  the  existing 
project  of  improvement.  The  importance  of  the  work  has  moreover 
been  recognized  by  Congress  by  tbe  several  appropriations  made  for  it. 
I  beg  leave  to  invite  atteutiou  to  the  remarks  made  on  the  subject  in 
my  Annual  Repoi  t  of  1881,  and  to  the  letter  of  the  mayor  of  the  city  of 
Savannah,  transmitted  with  my  Annual  Report  of  1882. 

This  work  is  located  io  the  collection  district  of  Savannah,  at  the  port  of  entry. 
AmoQut  of  duties  collected  in  1884,  $49, 147.28. 

Since  the  works  of  improvement  were  commenced,  the  following  ap- 
propriations have  been  made : 

By  act  of  Congress,  approved  June  23,  1874 |50,000 

By  act  of  Congress,  approved  March  3,  1875 70,000 

By  act  of  Congress,  approved  August  14,  1876 ^ 62,000 

By  act  of  Congress,  approved  June  18,  1878 70,000 


f 
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By  act  of  Congress,  approved  March  2,  1879 flOO.OOO 

By  act  of  CoDgrees,  approved  Jane  14,  1H80 65,000 

By  act  of  CoDGrretts,  approved  March  3, 1881 65, 000 

By  act  of  Congress,  passed  August  2, 1882 200,000 

By  act  of  Congress,  approved  July  5,  18tf4 200,000 

Total .' 882,000 

Of  this  amount,  there  has  been  expended  to  Jane  30,1885,  including  outstanding 
liabilities,  $831,614.40. 

To  complete  the  work  of  improving  Savannah  Harbor  and  River,  in  accordance 
-with  the  project  dated  January  16,  1882,  farther  appropriations  are  required  to  the 
aggregate  amount  of  $330,000.  ^..^^' 

The  following  drawings  and  papers  are  transmitted  herewith  : 

Sheet  1.— Chart  showing  works  constructed  between  Fig  Ibland  and  Elba  Island  to 
June  30,  Idfi^. 
•  Sheet  2. — Chart  showing  works  constructed  between  Elba  Island  and  Cockspur  Isl- 
and to  June  30,  1885. 

Report  of  First  Lieut.  0.  M.  Carter,  Corps  of  Enfi;ineers. 

Commercial  statistics  of  the  port,  furnished  by  the  collector  of  customs. 

Money  statement, 

July  1, 1884,  amount  available $1,074  50 

Amount  appropriated  by  act  approved  July  5,  1884 2U0,  OOO  00 


Jnly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $118,374  31 

July  1,  1«85,  outstanding  liabilities 32,314  59 


201,074  50 


150,688  90 


July  1,  1885, amount  available 50,385  60 


{Amount  (estimated)  required  for  completion  of  existing  project 330,  OoO  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  330, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahttraci  of  jnropoiaU  for  eonatruction  of  training-walla  and  wing-dama  in  Savannah  Har- 
bor and  River f  Georgia^  opened  Auguat  16,  1884. 


No. 


1 
2 
8 

4 


Name  of  bidders. 


Bitteohonse  Hoore. 
WiUiani  H.  Browne 
P.  SAofurd  Riisa  .... 
John  F.  Gaynor  — 


MattTeMos 

per  sqaaie 

yard. 


II  85 
65 

67 
47 


Stone  per 
cabio  yard. 


$8  40 
8  03 
8  »0 
3  05 


AgKTegAte 

cost  of  the 

work. 


$236,750 
120.850 
137, 250 
119, 750 


Date  of  commencing  work  and 
monthly  progress. 


As  required  by  specifications. 
l>o. 
Do. 
Do. 


Contract  awarded  to  John  F.  Qaynor  at  the  price  stated. 


Ahatraei  of  propoaala  for  dredging  in  Savannah  Harbor ^  Georgia,  opened  October  17,  1^84. 


Va 

ITames  of  biuders. 

In  Harbor 

and  river. 

per  cnbic 

yard. 

Tn  Burden 

Channel, 

per  cubic 

yard. 

Date  of  commencing  work,  and 
monthly  progress. 

1 

Jaoob  Paulsen 

10  10 
24 

|0  40 

On  award  of  contract;  12,000  vards 

per  month. 
December  25,  1884;  completodJune 

30,  1885. 

2 

American  Dredging  Company 

Proposals  rejected,  the  prices  being  considered  too  high. 
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Ahatract  of  proposals  for  dredging  in  Savannah  Harbor,  Georgia,  opened  November  17, 1884. 


No. 


Names  of  bidders. 


1 
2 


Jacob  Paulsen... 
P.  Sauford  Ross. 


From  Cross 
Tides  to 
lower  end 
of  Lower 
FUU,  per 
cubic  yard 


From 
lower  end 
of  Lower 
Flats  to 
Fort  Pu- 
iHski,  p»r 
cubic  yaitl. 


In  Burden 
Channel, 
northeast  of  I 
F<.rt  Pu- 
laski, per 
cubic  vaid. 


\ 


Date  of  commencing. 


$0  22 
17J 


$0  49 


December  17,  1884. 
December  17,  1884. 


Contract  awarded  to  P.  Sanford  Ro^  at  the  prices  stated  for  sections  from  Cross 
Tides  to  Fort  Pulaski.  Proposals  for  work  iu  Burden  Channel  rejected,  the  prices 
being  deemed  too  high. 


report  of  lieutenant  o.  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah,  Ga.f  July  3,  1885. 

Colonel:  I  have  the  honor  to  submit  the  following  report,  of  operations  for  im- 
proving the  harbor  at  Savannah,  Ga.,  during  the  tiscal  year  ending  Juno  30,  1885: 

The  work  has  consisted  in  constructing  wiug-dams  of  log  and  brush  mattresses  bal- 
lasted with  riprap  stone,  and  in. dredging,  the  operations  having  been  carried  on  in 
accordance  with  the  plan  described  iu  your  report  uf  January  16,  16S2,  In  raising 
and  repairing  old  dams,  whore  the  use  of  the  ordinary  log  mattress  was  found  to  be 
disadvantageous,  brush  fascines  were  used.  The  stone,  mattress,  and  brush  work  was 
done  under  contract  with  John  F.  Gaynor,  of  Fayetteville,  N.  Y.  The  contract  for 
dredging  was  awarded  to  P.  Sauford  Ross,  of  Jersey  City,  N.  J.,  but  as  he  failed  to 
begin  work  at  the  proper  time,  and  as  dredging  was  urgently  needed,  authority  was 
asked  and  obtained  to  put  in  another  dredge  at  the  contract  price,  for  a  time  equal 
to  the  delay  of  the  contractor ;  67,54'2.75  cubic  yards  were  removed  under  this  au- 
thority by  Jacob  Paulsen,  of  Savannah,  Ga.  The  coutractoi-'s  dredge  began  work 
on  April  29.  On  the  30th  of  May  dredging  was  suspended.  It  will  be  resumed  later 
in  the  season.  The  existing  dams  were  iustrumeiitally  examined  during  the  mouth 
of  June,  to  determine  their  present  condition,  and  to  ascertain  the  effects  produced 
by  them.    The  adjacent  channels  were  carefully  sounded  during  the  same  mouth. 

CROSS  tides  dam. 

The  crest  of  the  southern  half  of  this  dam  at  the  close  of  the  hist  fiscal  year  was 
at  about  mean  low  water,  while  that  of  the  northern  half  was  from  3  to  7  feet  below 
that  level.  The  overpour  on  the  ebb  had  scoured  out  a  pocket  below  the  dam,  which 
was  in  places  more  than  43  feet  deep  at  mean  low  water.  To  prevent  further  scour 
and  to  secure  an  increased  How  of  water  in  Fi'ont  River  the  dam  was  raised  and  an 
apron,  of  log  mattresses  from  40  feet  to  70  feet  in  width,  was  sunk  close  against  its 
down-stream  face.  Some  of  these  mattresses  were  successfully  set  by  the  ordinary 
methods  in  nearly  TiO  feet  of  water.  The  dam  was  raised  by  building  above  or  on  the 
np-stream  side  of  the  old  crest.  The  log  mattresses  used  did  not  fit  the  irregularities 
of  the  old  work  well,  and  considerable  settlement  ensued.  After  the  dam  ha<l.  stood 
long  enough  to  approximately  reach  its  limit  of  settlement  the  gaps  were  filled  with 
brush  fascines  loaded  with  heavy  blocks  of  stone.  This  work  was  done  in  June,  and 
the  crest  of  the  dam  was  in  this  manner  brought  up  to  mean  high  water.  There  is  a 
difference  of"  about  2.7  feet  in  the  low- water  levels  above  and  belo%v  the  dam. 

UPPER  rice  mill.       I 

Three  thousand  nine  hundred  and  eight  cubic  vards  were  dredged  from  a  small  shoal 
near  the  foot  of  West  Broad  street.  The  shoal  no  longer  exists,  and  the  width  of 
channel  22  feet  deep  at  mean  high  water  is  now  nowhere  less  than  100  feet. 


GARDEN  BANK  SUOAL. 


Wing-dams  Nos.  1, 2,  and  3,  built  for  the  improvement  of  this  shoal,  are  in  good 
condition.  They  show  no  signs  of  settlement.  The  width  of  the  12-foot  mean  low- 
water  channel  has  not  diminished  since  last  year's  report.    Some  shoaling  occurred  dur- 
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inff  the  year  opposite  the  entraticeof  a  discharge  pipe  from  the^as  works,  and  5,547.5 
cable  yards  were  dred|?ed  from  the  channel  in  this  vicinity.  The  least  mean  high- 
water  sounding  over  this  shoal  is  now  20  feet. 

MECK*S  CHANNEL. 

At  the  close  of  the  last  fiscal  year  the  Fig  Island  Jetty,  where  it  crosses  the  old  ship- 
channel,  was  about  3  feet  below  mean  low  water.  At  various  other  points  in  this 
vicinity  considerable  settlement  had  taken  place. 

In  the  middle  portion,  where  no  settlement  was  shown,  an  artificial  bank,  covered 
with  marsh  grass,  was  forming. 

During  the  month  of  June  about  two-thirds  of  the  jetty  was  brought  up  with  brush 
fascines  to  5  feet  above  mean  low  water.  The  remaining  portion  will  be  brought  to 
the  same  height.  The  fascines  completely  stopped  the  flow  uf  water  through  the 
Jetty,  and  within  a  few  days  after  being  laid  the  brush  was  found  to  be  covered  with 
a  deposit  of  silt  from  1  to  3  inches  in  thickness.  The  filling  in  along  the  jetty  is  rap- 
idly going  on,  and  the  growth  of  marsh  grans  has  extendecT  more  than  1,000  feet  during 
the  year;  :)9,764.95 cubic  yards  were  dredged  from  the  channel. 

The  upper  and  lower  portions  of  the  channel  have  deepened  during  the  year  from 
1  to  2  feet,  while  the  middle  portion  has  deepened  in  some  places  more  than  5  feet. 
The  least  mean  high-water  sounding  is  20.1  feet ;  the  greatest  is  25.6  feet. 

OBSTRUCTIONS. 

No  work  has  been  done  here  during  the  year.  Wing-dam  No.  15  is  in  good  condi- 
tion. 

The  15-foot  mean  low-water  pools  above  and  below  this  point  are  separated  from 
each  other  by  a  distance  of  about  300  feet.  The  least  mean  high-water  sounding 
across  this  shoal  is  19.H.  feet,  Khowing  little  or  no  change  during  the  year.  A  navi- 
gable channel  of  over  20  feet  exists. 

Occasional  dredging  will  doubtless  be  required  at  this  point  until  the  south  chan- 
nel is  closed. 

UPPER  FLATS. 

Wing-dams  Nos.  4  and  23  have  not  changed  since  last  yeai^'s  report.  Nos.  6  and  25 
have  settled  in  a  few  places  from  3  to  6  feet.  The  channel  between  these  dams  has 
continued  to  improve  during  the  3'ear.  Its  width,  for  a  depth  of  22  feet  at  mean  high 
water,  is  nowhere  less  than  350  feet. 

Wing-dams  Nos.  10  and  27  were  built  in  October  and  November  to  complete  the 
work  of  improvement  on  this  crossing,  and  in  February  and  March  21,36^  cubic  j'ards 
were  dredged  from  between  these  dams  to  aid  and  direct  the  scour  to  be  produced  by 
them.  No.  10  shows  no  sign  of  settlement.  No.  27  has  settled  1  or  2  fi^et  in  severed 
placea.  The  inner  end  of  this  dam  is  not  connected  with  the  shore,  but  rests  on  Horse 
Shoe  Shoal  at  a  point  about  opposite  the  old  entrance  to  Mud  River.  No  scour  has 
taken  place  at  the  inner  end  of  this  dam,  and  that  portion  of  the  river  between  it  and 
the  shore  is  rapidly  silting  up. 

All  of  the  shoals  at  the  Upper  Flats  crossing  are  now  removed.  Before  the  con- 
struction of  dams  10  and  27  18.5  feet  could  not  be  taken  through  at  mean  high  water. 
At  present  the  least  sounding  on  the  range  is  22.1  feet.  The  width  of  channel  22  feet 
deep  at  mean  high  water  is  nowhere  less  than  100  feet.  As  this  is  found  midway 
between  the  dams,  it  is  reasonable  to  expect  that  the  channel  will  both  widen  and 
deepen. 

CABBAGE  TREE  CROSSING. 

The  bottom  courses  of  wing-dams  Nos.  14  and  29  were  laid  in  1883.  These  dams 
were  completed  last  January.  They  have  shown  no  settlement.  No.  13  remains  un- 
finished. Since  the  completion  of  Nos.  14  and  29  the  15-foot  mean  low-water  curves 
have  approached  each  other  by  sconr  alone  more  than  2,000  feet,  leaving  a  distance  of 
only  1,000  feet  to  overcome  to  join  these  cnrves  and  give  the  desired  deiith  over  the 
entire  crossing.  There  is  now  a  channel  over  200  feet  wide  and  nowhere  less  than  20.5 
feet  deep  at  mean  high  water.  Before  any  work  was  done  this  depth  was  less  than 
17  feet 

LONG  ISLAND  CROSSING. 

For  the  improvement  of  this  crossing  wing-dams  Nos.  26  and  33  were  constructed. 
They  reduce  the  width  of  the  river  from  3,100  to  1,300  feet.    Although  these  dams, 
have  not  materially  changed  since  their  completion  in  May,  they  have  settled  in  a 
few  placea  from  4  to  6  feet. 
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Beforo  their  construction  20  feet  conld  not  be  carried  over  the  crossing  at  mean  high 
water.  At  present  there  is  a  22-foot  channel  not  less  than  300  feet  wide.  Between 
the  dams  its  width  is  more  than  1,000  feet.  This  improvement  has  been  effected  by 
scour  alone. 

OYSTER-BED  SHOAL. 

Dam  No.  31  was  begun  in  May  and  work  upon  it  is  still  in  progress.  The  crest  of 
the  northern  half  of  the  dam  is  at  present  at  abont  mean  low  water,  that  of  the 
southern  half  from  3  to  6  feet  lower. 

The  shoal  near  spar  buoy  No.  11  has  been  removed.  A  cut  265  feet  wide  and  15  feet 
deep  at  mean  low  water  was  made,  connecting  the  deep-water  pockets  above  and 
below  the  shoal  and  easing  off  the  sharp  turn  formerly  existing  at  that  point.  There 
is  now  a  channel  22  feet  deep  at  mean  high  water  and  nut  less  than  400  feet  wide. 
Before  work  was  begun  there  was  less  than  20.5  feet  of  water. 

MISCELLANEOUS. 

The  Big  Gap  Dam  has  settled  near  its  eastern  extremity  to  2  or  3  feet  below  mean 
low  water.  Philbrick's  Cut  Dam  has  settled  at  its  southern  end  about  the  same 
amount.  The  other  closing  dams  on  the  river  are  in  good  condition  and  show  no  signs 
of  settlement. 

The  river  is  now  in  much  better  condition  than  itlias  ever  before  been. 

Charts  of  the> river  from  Fig  Island  to  Elba  Island  and  from  Elba  Island  to  Cockspar 
Island  accompany  this  report. 

The  following  tables  exhibit  the  work  done  during  fiscal  year  jost  closed  : 

JETTY  WORK. 


Date. 


1884. 

October 

November 

December 

1885. 

Jancuiry 

February .' 

March 

AprU 

May 

June 

Total 


Kattresees. 


Square  yd». 
2, 774. 16 
12, 083. 61 
10, 741. 63 


10. 871. 31 
10. 56.5. 35 
14.  086. 86 
12,695.39 
17. 648. 77 
13, 72a  78 


105. 005. 86 


Faacinee. 


Oubicydt. 


1. 708. 44 
3, 926. 05 


Stone. 


Oubieydi. 
445.86 
2,883.99 
2,404.35 


2,935.08 
2.438.40 
2, 507. 82 
2, 479. 16 
2.405.07 
2,703,71 


5,634.49        21,202.94 


DREDGING. 


Locality. 


Upper  Rice  Mill... 

Garden  Bank 

Wrecks  Channel.. 

Upper  Flat«    

Oyster  Bed  Shoals. 


Total. 


1885. 

February 

Jannary  and  February 

March.  April,  and  May 

February  and  MarchT. 

February,  March,  and  April 


3.90a00 

5, 547. 50 

39, 764  96 

21, 368. 00 

27, 525. 75 


98,114.20 


Especial  mention  deserves  to  be  made  of  the  faithful  and  efficient  services  rendered 
by  the  assistants  connected  with  this  office. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieut,  Corpi  of  EngineerB. 

Col.  Q.  A.  GiLLMORE, 

Cifrps  of  Engineeri,  U,  S,  A. 
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COMMERCIAL  STATISTICS. 


ivaU  and  oUaramiea  of  vestelif  and  commerce  at  Savannahf  Ga.^from  January  1,  1878, 

to  December  31, 1884. 

ARRIVED. 


CoMtwiae. 


• 

s 

sr 

s 

a 

8 

a 

o 

o 

t> 

H 

322 

385,532 

319 

411,794 

338 

446, 881 

383 

508,422 

391 

544.448 

380 

468,226 

386 

482.017 

t 


Foreign  ports. 


American  vesaela.  i        Foreign  reaaela. 


10,688 
8,285 
9,096 
11,069 
12,605 
10.659 
13,735 


80 
14 
21 
11 
10 
14 


& 

S 

a 
e 

H 


45,208  1,576  ; 
21,094   439 

7.724  I 
10,729 
4,865 


4,115 
5,632 


170 
237 
106 
90 
116 


• 

• 

i 

g 

> 

H 

326 

285,787 

279 

19a  040 

244 

172. 224 

254 

151,463 

204 

115, 061 

160 

87,025 

287 

174,676 

s 


5,814 
3,960 
3,.'>33 
3,474 
2.718 
1.965 
3.984 


Total. 


i 


9 

a 
p 

o 

H 


709 
628 
506 
658 
606 
550 
689 


686, 527^ 

631,788 

626,829 

670.614 

664.374 

559.366 

663.225 


I 


18.078 
12,634 
13.699 
14.780 
16,429 
12,714 
17,835 


CLEARED. 


378 

418. 958 

10,475 

64 

40,128 

1,255 

260 

183, 757 

6,375 

702 

642.843 

365 

442.734 

8,834 

36 

24.891 

497 

223 

156. 470 

3,129 

624 

628,095 

310 

434.864 

10,108 

26 

12,536 

271 

242 

168.255 

3,446 

578 

615.655 

360 

508,422 

11. 458 

22 

13, 052 

253 

261 

180. 579 

3,745 

6t4 

702,  053 

350 

506,213 

11,917 

23 

9,155 

205 

209 

135. 375 

3.023 

582 

650.643 

355 

415, 720 

9,780 

10 

4,115 

90 

165 

87,  400 

2,015 

530 

507, 235 

360 

452,802 

13,363 

15 

5,634 

131 

288 

194.075 

4,316 

• 

663 

652. 511 

17.005 
12.460 
13,825 
15.456 
15.145 
11,885 
17,800 


COMMERCE. 


Years. 


Foreign  and  coastwise 
Foreign  and  coastwise 


Valne  of  ex- 
ports. 


$24,014. 
22,556, 
26. 120. 
47.448, 
48, 349, 
60.890. 
50,934. 


625  00 
755  00 
896  00 
117  00 
033  00 
937  00 
184  to 


Yalne  of  iin> 
ports. 


♦505. 
378. 
660, 
952, 
657, 
567, 
696, 


596  00 
782  00 
974  00 
512  00 
255  00 
182  00 
434  00 


Duties  col- 
lected. 


$23, 364  85 
27, 778  78 
78. 458  41 

356. 550  22 
61. 148  70 
65. 245  34 
49, 147  28 


T.   F.  JOHMSOX, 

Collector, 


N7. 

>ROVEMENT  OF  SAVANNAH  RIVER  BETWEEN  THE  CITIES  OF  AUGUSTA 

AND  SAVANNAH.  GEORGIA, 


>peration8  for  improving  Savannah  River  between  the  cities  of  Au- 
»ta  and  Savannah  have  been  carried  on  with  intermission  since  1881 
means  of  three  appropriations,  aggfregating  $55,000. 
^u  examination  of  this  portion  of  Savannah  Kiver  was  made  ander 
direction  in  September  ahd  October,  1880,  a  report  of  which,  dated 
cember  22,  1880,  with  plan  of  improvement,  appears  in  Appendix  J 
Annual  Report  of  the  Chief  of  Engineers  for  1881,  and  is  printed  in 
•ase  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 


1208      REPORT    OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

The  distance  between  the  cities  of  Aagnsta  and  Savannah  is  esti- 
mated at  108  miles  in  a  straight  line  and  at  248  miles  by  river. 

For  a  greater  part  of  the  year  the  river  was  found  to  be  navigable  for 
steamboats  drawing  from  4  to  5  feet,  bat  daring  the  dry  season  in 
autumn  the  river  is  very  low  at  various  places,  and  boats  had  then  to 
discharge  and  receive  their  cargoes  at  some  point  below  Angusta. 

The  chief  obstructions  to  navigation  were  found  to  comprise  shoals 
or  bars  of  sand,  snags,  floating  and  overhanging  trees,  and  pile  obstruc- 
tions. 

PROJECT  OF  IMPROVEMENT. 

The  project  for  improving  the  river  recommended  in  my  report  of 
December  22,  1880,  comprises  the  following  works  : 

(1)  Narrowing  the  river  by  low  wing-dams  where  excessive  widths 
produce  or  maintain  bars.* 

(2)  Aiding  the  accumulation  of  silt  between  the  wing-dams  by  light 
hurdle  traverses. 

(3)  Protecting  the  banks  where  needed  by  thin  flexible  brush-mat- 
tresses, weighted  with  stone,  or  in  some  other  suitable  manner. 

(4)  Gutting  off  projecting  points  of  land. 

(5)  Removing  existing  pile  obstructions. 

(6)  Removing  snags,  floating  timber,  and  overhanging  trees. 

(7)  Aiding  the  formation  of  the  low-water  channel  in  a  few  localities 
by  dredging. 

The  object  of  the  plan  of  improvement  is  to  procure  a  low-river  chan- 
nel of  not  less  than  5  feet,  and  the  cost  of  the  works  is  estimated  at 
$91,000. 

OPERATIONS  PRIOR  TO  JUNE  30,   1884. 

In  accordance  with  the  project  a  snag-boat  was  constructed  to  re- 
move obstructions  from  the  river.  A  part  of  the  cost  of  building 
and  equipping  the  boat  was  paid  from  an  appropriation  for  improving 
Altamahri  River,  Georgia. 

At  Gardner's  Bar,  opposite  the  lower  part  of  the  city  of  Augusta,  five 
wing-dams  were  built,  extending  a  length  of  about  2,000  feet  along  the 
left  or  South  Carolina  bank.  They  reduce  the  width  of  the  river,  origi- 
nalb'  averaging  650  feet,  to  350  feet. 

At  Course's  Bar,  1  mile  lower  down,  one  wing-dam  was  built  and  the 
foundation  courses  of  two  other  dams  laid,  with  their  shore  ends  on  the 
left  bank  of  the  river. 

The  right  or  Georgia  bank  just  below  Gardner's  Bar  is  high  and  ab- 
rupt, and  had  been  catVipg  for  many  years  at  an  average  rate  of  1^  feefe 
per  annum.  Eight  prominent  points  of  this  bank  received  revetments 
aggregating  1,375  linear  feet  and  protecting  3,200  feet  of  the  bank. 

The  United  States  snag-boat  Toccoa  operated  at  a  number  of  places ' 
on  the  river  above  the  city  of  Savannah  and  removed  182  snags,  51- 
piles,  151  leaning  trees,  and  several  wrecks  of  flat-boats. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1885. 

Operations  during  the  past  fiscal  year  were  carried  on  by  means  o€ 
the  appropriation  of  $15,000  made  by  the  act  approved  July  5,  1884. 

The  snag-boat  was  employed  part  of  the  year  in  removing  snags,, 
trees,  and  other  obstructions. 

Work  on  wing-dams  and  bank  protection  was  done  at  Course's  Bar, 
Sand-Bar- Ferry  Bar,  and  Blue  House  Bar,  2,  4,  and  6  miles,  respect- 
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ively,  below  the  city  of  Augusta.  The  wing-dams  at  the  bars  named 
were  built  by  contract.  As  the  methods  of  construction  of  both  dams 
and  shore  protections  differed  somewhat  from  those  previously  em- 
ployed, the  following  extract  from  the  specification  is  given: 

The  dams  will  consist  of  bnisb  made  into  fascines  and  loaded  with  stone  or  stone  and 
gravel.  The  fascines  may,  at  the  option  of  the  engineer  in  charge,  be  laid  one  at  a 
time  or  in  matx,  except  where  thei  water  is  over  4  feet  deep,  when  they  must  be  mnde 
into  mats.  WUki  laid  in  shoal  water,  or  when  required  by  the  engineer  in  charge,  the 
fascines  will  be  fastened  by  stakes.  There  shall  bo,  when  stakes  are  used,  at  least 
two  stakes  for  each  fascine,  or. for  each  foot  in  length  of  mat.  These  stakes  shall  be 
at  least  5  feet  long  for  bottom  layers,  and  6  feet  long  for  the  upper  layers,  should  any 
be  laid,  and  they  must  be  driven  until  tl)eir  heads  are  level  with  the  brush. 

When  only  one  layer  of  fascines  is  laid  the  covering  of  stone  may  be  from  6  to  10 
inches  thick. 

When  more  than  one  layer  pf  facines  is  used  each  layer,  except  the  top  one,  shall. 
be  covered  with  stone  or  coarse  gravel,  or  a  mixture  of  both,  from  4  to  6  inches  in 
thickness. 

The  second  layer  of  brush  shall  be  laid  from  5  to  8  feet  (as  may  be  required)  farther 
np-stream  than  the  lower  layer,  and  this  second  layer  shall  be  fastened  and  covered 
as  the  lower;  and  additional  layers  shall  be  similarly  placed  and  covered,  except 
that  they  shall  be  placed  and  laid  each  about  2  feet  further  up-stream  than  the  one 
immediately  below  it,  and  the  top  layer  covered  with  stone,  as  described  above,  where 
a  single  layer  of  brush-is  used. 

In  general,  the  volume  of  the  stone  in  a  dam  after  it  shall  become  compacted  should 
not  exceed  one-half  to  two-thirds  the  volume  of  the  fascines.  Where  coarse  gravel  is 
used  it  may  be  necessary  to  apply  it  more  liberally. 

The  amount  of  stone  or  gravel  to  be  used  and  the  manner  of  distributing  it  wiU  be 
prescribed  by  the  engineer  in  charge. 

At  the  juncture  of  each  dam  with  the  shore  there  will  be  built  100  to  150  feet  of 
shore  protection,  !25  to  50  feet  above  and  75  to  100  feet  below  the  center  line  of  the 
dam. 

These  shore  projections  will  consist  of  a  layer  of  fascines  or  loose  brush,  as  may  be 
required,  made  into  mats  sunk  at  the  foot  of  the  slope  of  the  btfnk,  extending  out  into 
the  river  and  up  the  slope  as  far  as  may  be  necessary,  and  riprap  stone  will  be  dis- 
tributed over  said  mat  in  such  manner  and  in  such  quantity  as  will  be  designated  by 
the  engineer  in  charge. 

Similar  shore  protections  may  also  be  required  at  other  points  of  the  banks,  in  the 
section  of  the  river  indicated  in  these  specilications,  and  will  be  constructed  where- 
ever  required  by  the  engineer  in  charge. 

The  bank  will  be  trimmed  to  a  regular  slope,  and  all  trees,  stumps,  dz^c,  removed 
before  the  building  of  the  shore  protection,  and  no  extra  charge  for  such  preparation 
of  the  bank  will  be  allowed. 

Fascioes  shall  be  made  of  live  brush,  well  trimmed  and  closely  choked,  15  feet 
long,  and  from  12  to  15  inches  in  diameter  at  the  butt,  and  tied  with  four  bands  of 
tarred  rope,  the  bauds  to  be  placed  as  the  engineer  in  charge  shall  approve.  When 
made  into  mats  they  will  be  closely  packed  and  secured  by  at  least  three  pairs  of  bind- 
ing poles,  joined  by  ties  of  tarred  rope  not  more  than  2  feet  apart.  The  forio  of  the 
fascines  will  be  slightly  tapering,  and  when  made  into  mats  the  butts  will  be  side  by 
side. 

Mats  must  be  from  12  to  15  inches  thick  at  the  butt  ends  of  the  fascines,  and  not 
less  than  15  feet  wide. 

The  stone  must  be  of  a  kind  that  will  not  disintegrate  upon  exposure  to  the  at- 
mosphere or  water.  Its  minimum  size  for  top  covering  and  shore  projections  must  be 
eqaivaleut  to  6*inch  cubes,  but  when  used  between  layers  of  brush  it  may  be  as  small 
as  coarse  gravel,  and  not  larger  than  a  6-inch  cube  or  its  equivalent.  In  general 
gravel  will  not  be  used  except  between  mats. 

For  measurement,  the  stone,  gravel,  and  fascines  will  be  piled  up  in  square  piles, 
either  on  shore  or  on  a  boat,  where  they  can  be  accurately  measured.  The  broken  stone 
mast  weigh  not  less  than  2,700  pounds  to  the  cubic  yard. 

Mf.  Edward  H.  Gaynor  was  the  lowest  of  four  bidders  for  the  work 
Operations  under  his  contract  were  commenced  April  19, 1885,  and  con 
eluded  June  30, 1885. 

At  Course's  Bar  two  wing-dams,  the  foundations  of  which  had  already 
been  laid,  were  completed,  and  two  additional  dams  built. 

At  Sand-Bar-Ferry  Bar,  four  wing-dams  were  built  on  the  South 
Carolina  side  of  the  river,  and  one  dam  on  the  Georgia  side,  with  the 
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Decessary  shore  protections,  all  above  the  ferry  landing,  to  increase 
the  depth  of  water  on  the  shoal  where  the  channel  crosses  from  one 
side  of  the  river  to  the  other. 

Two  pairs  of  wing  dams  were  built  at  Blue  House  Bar,  reducing  the 
width  of  the  river,  formerly  about  650  feet,  to  400  feet ;  4,916  cubic  yarda 
of  fascines  and  1,863  cubic  yards  of  stone  were  used  in  these  several 
works. 

The  operations  of  the  United  States  snag-boat  Toccoa  #xtended  from 
July  18, 1884,  to  January  28,  1885,  with  several  interruptions  on  ac- 
count of  the  high  stages  of  water.  The  greater  part  of  the  work  was 
done  on  the  reach  from  Cooney  Gut  Bar,  8  miles  below  Augusta,  to 
Brigham  Bar,  62  miles  lower  down.  Nothing  had  ever  been  done  here 
previously.  The  channel  was  also  cleared  of  obstructions  on  the  19-mile 
reach  from  Brigham  Bar  to  the  lower  mouth  of  King  Creek  Gut. 

The  operations  comprised  the  removal  of  35S  snags,  11  large  cypress 
stumps,  3  piles,  385  overhanging  trees,  and  the  wreck  of  a  flat-boat. 

The  dams  built  under  the  last  contract  are  of  too  recent  construction 
to  have  produced  any  considerable  effects.  With  the  exception  of  these 
localities  and  of  some  other  bars,  the  improvement  of  which  is  provided 
for  in  the  existing  project,  the  river  is  now  in  fair  condition  for  low- 
water  navigation  from  Augusta  down  to  King  Greek  Gut-off,  a  distance 
of  118  miles.  Some  work,  however,  remains  to  be  done  by  the  snag- 
boat  at  a  few  points  above  King  Greek,  and  also  between  that  place  and 
Savannah,  a  distance  of  165  miles. 

No  operations  are  contemplated  during  the  present  year  unless  funds 
are  provided  at  an  early  day  of  the  next  session  of  Gongress. 

The  Savannah  Biver  from  Augusta  to  Savannah  forms  a  convenient 
and  economical  transportation  route  for  agricultural  products  and  mer- 
chandise, and  by  securing  a  better  low-river  depth  in  the  channel  of 
navigation  large  tracts  of  country  on  both  sides  of  the  river  and  above 
Augusta  will  be  materially  benefited.  It  is  desirable  that  a  sufficient 
appropriation  should  be  made  by  Gongress  to  complete  the  existing 
project. 

This  work  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  is  the 
nsarest  port  of  entry.    Amount  of  duties  collected  in  1884,  $49,147.28. 

Since  the  plan  of  improvement  was  adopted  the  following  appropria- 
tions have  been  made : 

Bj  act  of  Congress  approved  March  3,  1881 $15,000 

By  act  of  Congress  passed  Aa^rust  2,  1S82 25,000 

By  act  of  Congress  approved  July  5, 1884 .' 15,000 

55,000 
Beceived  from  other  appropriations  for  use  of  snag-boat 2, 500 

Total 57,500 

Of  this  amount  the  sum  of  $56,985.83  had  been  expended  to  June  30, 
1885. 

The  total  cost  of  the  existing  project  was  estimated  at  $91,000.  I  am 
not  now  prepared  to  say  that  this  amount  will  carry  the  work  to  com- 
pletion. The  improvement,  however,  as  far  as  it  goes,  will  extend  over 
all  the  bad  navigation,  so  as  to  utilize  all  the  work  done  as  far  as  pos- 
sible. 

The  following  drawings  and  papers  are  transmitted  herewith : 

Chart  of  Savannah  Biver  from  Augusta  to  Savannah,  compiled  from  Mill's  Atlas, 
with  corrected  distances.    In  two  uheets. 
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Report  of  First  Lieut.  Frederic  V.  Abbots  Corps  of  Engineers,  in  locftl  obarge  of 
work  on  wing-dams  and  shore  protections. 

Keport  of  First  Lieut.  O.  M.  Carter,  Corps  of  Engineers^  in  local  charge  of  opera- 
tions of  snag-boat. 

Money  statement. 

July  1, 1884,  amoant  available $1,044  12 

Anioant  appropriated  by  act  approved  July  5, 1884 15, 000  00 

^  •  16,044  12 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 11,824  57 

July  1,  1885,  outstanding  liabilities 3,705  38 

15, 529  95 


July  1,  1885,  amount  available 


514  17 


'  Amount  (estimated)  required  for  completion  of  existing  project 3(),  000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  36, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

^     harbor  acts  of  1866  and  1807. 


Abatraet  of  propoaaUfor  construction  of  wing-dama,  ^c,  in  Savannah  River ,  Georgia^  It' 

low  AuguBta,  opened  October  17,  1884. 


Vo. 


2 
3 

4 


Names  of  bidders. 


Atkins  a  Hoifanui. . 

Edward  H.  Gaynor. 

J.  E.  Walter 

A.J.  HoweU 


Fascines 

Stone 

OraTel 

Cost  on 
basis  in 
speci- 
fication. 

per  cnbio 
yard. 

per  cnbio 
yard. 

percnbic 
yard. 

• 

$0  08 

$1  06 

$1  75 

16  64 

0  03 

2  81 

0  47 

6  57 

1  40 

2  85 

2  85 

090 

1  87 

2  47 

1  09 

0  17 

Bate  of  com  mencinK  work  and 
monthly  progress. 


Begin  December  10,1884,12,000 

per  month. 
As  required  by  specifications. 

Do. 

Do. 


Contract  awarded  to  E^ard  H.  Gaynor  at  the  prices  stated. 


report  of  lieutenant  frederic  v.  abbot,  corps  of  enoineerd. 

United  States  Engineer  Office, 

Charlestony  8.  C,  July  1,  1885. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  work  done  for  "  im- 
proTiog  Savannah  River  below  Augusta,  Ga.,''  for  the  fiscal  year  ending  June  30, 
1885: 

Work  has  been  done  at  three  points.  At  Course's  Bar,  about  2  miles  below  the  city 
of  Augusta,  the  system  of  wing-dams  begun  under  the  previous  appropriation  has  been 
partly  completed.  It  is  thought  that  enough  has  been  done  to  remove  the  shoal  at 
this  point,  but,  as  the  work  was  completed  only  on  the  30th  day  of  Jane,  it  is  not  yet 
possible  to  make  any  definite  statements  as  to  the  results  obtained.  As  the  system  is 
not  yet  completed  as  designed,  it  is  not  improbable  that  more  work  will  have  to  be 
done  at  this  point.  ' 

At  Sand- Bar-Ferry  Bar,  a  set  of  wing-dams  has  been  bnilt  to  improve  the  crossing 
that  occurs  at  this  point.  As  the  appropriation  was  small,  only  the  most  important 
dams  designed  for  this  place  were  built.  After  observing  the  effect  of  what  has  been 
done,  a  small  amount  of  additional  work  will  probably  be  all  that  will  be  needed  at 
this  point. 

At  Blue  House  Bar,  a  little  further  down-stream,  a  set  of  wing-dams  has  been  con- 
structed, which  may  do  all  that  is  required  for  the  improvement  of  this  crossing, 
unless  the  sand-bar  above  the  work  moves  down  the  stream,  in  which  case  some  u^ore 
work  will  probably  be  required.  The  object  which  has  been  kept  in  view  throughout 
in  expending  the  appropriation  has  been  to  do  the  most  good  with  the  small  amount 
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of  money  available,  with  the  idea  of  completing  the  improvement  of  these  shoals 
another  appropriation  for  this  river  is  made. 

Much  credit  is  doe  Assistant  Engineer  R.  G.  Thomas,  who  has  done  most  excellei 
work  on  this  river. 

Very  respectfully,  your  obedient  servant, 

Fredkric  V.  Abbot, 
First  Lieut  of  Engineers, 

Col.   Q.  A.  GiLLMORE, 

Corps  of  Engineers^  U,  S,  J, 


report  of  lieutenant  o.  m.  carter,  corps  op  engineers.      * 

United  States  Engineer  Office, 

Savann^ihj  Ga.,  July  7,  1885. 

Colonel:  I  have  the  honor  to  snbmit  the  following  report  of  operations  of  the 
United  States  snag-boat  Toccoa  for  the  tiscal  year  ending  June  30,  l^:i5 : 

The  boat  was  built  under  your  direction  in  1882,  and  has  been  employed  during  the 
past  year  on  the  Altamaha  and  Savannah  rivers. 

savannah  river. 

Operations  were  begnn  on  this  river  on  July  18, 1884,  and  were  suspended  on  Janu- 
ary 28,  1885,  the  appropriation  having  been  exhausted. 

Tbe  principal  work  done  was  on  the  upper  portion  of  the  river,  betwsen  Cooney 
Gut  Bar  and  Brigham's  Bar,  a  distance  of  62  miles.  No  work  had  ever  been 
done  here,  and  the  river  was  so  obstructed  as  to  be  practically  impassable  at  low 
stages.  A  great  deal  of  work  was  also  done  between  Brigham's  Bar  and  the  loTver 
month  of  King  Creek  Cut-off.  White'  Woman's  Point  on  this  reach  had  been  for  some 
time  the  U(»perlimit  of  low-water  steamboat  navigation,  the  channel  being  completely 
blocked  with  logs  and  snags.  These  have  been  removed,  and  there  is  now  at  this 
point  a  good  channel  over  100  feet  wide  and  6^  feet  deep  at  low  water.  On  the  27th  of 
November  the  river  began  to  rise,  and  the  only  work  possible  from  that  date  until 
the  close  of  operations  was  the  removal  of  dangerous  overhanging  trees. 

The  following  work  was  done  during  the  year : 

Snags  removed • 358 

Cypress  stumps  removed' U 

Wreck  (of  flat)  removed 1 

Piles  removed 3 

Overhanging  trees  removed 3^5 

One  hundred  and  seventy-five  and  a  half  pounds  of  Hercules  powder  number  one  wM 
used  in  cutting  off  stumps,  logs,  and  snags  that  could  not  be  rempved  with  the  snag- 
boat  hoisting  apparatus  alone.  With  the  exception  of  sand-bars  at  Cooney  Gut,  Tutt's 
Shoal,  Flowery  Gap,  and  Brigham's  Landing,  the  river  is  in  fair  condition  from  Au- 
gusta to  King  Creek  Cut-off.  Some  little  work  with  the  snag-boat  will  be  required 
at  Hungry  Swamp  and  Seven  Points.  The  lower  portion  of  the  river  needs  atten- 
tion. 

Charts  of  the  Savannah  River  from  Augusta  to  Saxon's  Landing  and  from  Saxon's 
Landing  to  Savannah,  compiled  from  Mills's  Atlas  of  South  Carolina,  accompany  this 
report.  While  not  strictly  accurate,  they  are  valuable,  and  give  a  very  good  idea  of 
the  river. 

During  the  month  of  February  the  boat  was  undergoing  repairs.  She  was  thoroughly 
overhauled  in  every  part,. and  is  now  in  first-rate  condition. 

Mr.  John  H.  Westerfieldhas  been  the  assistant  engineer  in  immediate  charge  of  the 
snag-boat  during  the  year.   His  services  have  been  characterized  by  marked  etliciency. 
Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieut,  f  Corps  of  Engineers, 

Col.  Q.  A.  Gillmore, 

Corps  of  Engineers^  U.S,  A, 
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N  8. 
'ROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA. 

56  appropriations,  aggregating  $39,000,  have  been  made  by  Con- 
;inee  1880  for  improving  Savannah  Kiver  between  the  city  of  Au- 
Ga.,  and  Trotter's  Shoal,  04  miles  above. 

river  was  examined  under  my  direction  from  Augusta  up  to  the 
f  pole  boat  navigation,  near  Tallulah  Palls,  a  length  of  154  miles, 
ember  and  December  1878.  My  report  thereon,  dated  Februar^^ 
>,  is  printed  in  Appendix  I  2,  Annual  Report  of  the  Chief  of  En- 
s  for  1879.  I  stated  in  the  report  that  until  a  thorough  examina- 
)uld  be  made  above  Trotter's  Shoal  any  money  that  might  be^ 
)riated  should  be  expended  upon  that  portion  of  the  river  below 
loal. 
estimates  were  submitted,  viz : 

t  of  improving  the  river  for  pole-boat  channel,  3  feet  by  30  feet, 

ignsta  to  Trotter's  Shoal,  64  miles $45, 000 

t  of  steamboat  channel,  30  feet  by  90  feet,  same  route 125, 000 

rations  have  been  carried  on  in  conformity  to  the  first-named 

t. 

obstructions  to  be  removed  under  the  adopted  project  are  uumer- 

id  consist  chiefly  of  rocky  ledges  running  across  the  channels,  iso- 

)owlders  of  various  sizes,  and  shoals  of  gravel. 

OPERATIONS  PRIOR  TO  JULY  1,  1884. 

river  was  more  or  less  improved  at  many  places  within  the  sec- 
nbraced  in  the  project,  especially  in  the  lower  reach. 
n  the  canal  lock,  7  miles  above  Augusta,  to  Barksdale,  50  miles 
he  city,  a  channel  wks  secured  through  the  obstructions  20  feet 
nd  2J  deep  at  summer  low  water.  The  work  consisted  in  remov- 
lid  ledge-rock,  bowlders,  and  gravel,  and  in  building  wing  dams 
titracting  the  water  way,  the  dams  being  constructed  either  en- 
of  broken  stone  or  of  brush  mattresses  and  stone  combined  ;  4,094 
rards  of  le<lge-rock,  37  cubic  yards  of  bowlders,  and  62  cubic  yards 
^'el  were  removed. 

building  the  dams  nearly  6,670  square  yards  of  brush  mattresses 
183  cubic  yards  of  broken  stone  were  used. 

operations  were  carried  on  during  the  past  fiscal  year,  as  the  balance 
Is  on  hand  July  1, 1884,  was  too  sinall  to  do  work  to  any  advan- 
ind  no  further  appropriation  had  been  made  to  continue  the  im- 
nent. 

;o  the  amount  of  commerce  and  navigation  to  be  benefited  by 
3ting  this  imprmement,  1  beg  leave  to  refer  to  my  report  of  Feb- 
8,  1879.  Ko  additional  data  have  been  received  since  that  time, 
i^xamination  quite  recently  made  has  shown  that  where  the  chan- 
ts deepened  and  widened  by  blasting  of  rock  the  river  has  been 
improved.  Some  of  the  dams  put  in  for  the  removal  of  sand- 
ave  proved  effective,  but  in  many  cases  they  appear  to  have  failed, 
works  were  not  sufficiently  extensive  to  produce  the  desired  re- 

KTork  is  located  in  the  collectionrdistrict  of  Savannah,  6a.,  which  is  the  nearest 
entry.    Amount  of  duties  collected  in  lti84,  $49,147.28. 


I 
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Since  the  work  of  improvement  was  commenced  the  following  appro- 
priations have  been  made : 

By  act  of  CoDgress  approved  June  14,  1880 $16,000 

By  act  of  Congress  approved  March  3,  1881 8,001 

By  act  of  Congress  passed  August  2,  1882 15,  OOO 

Total. 39, 0« 

Of  this  amount  there  has  been  expended  from  the  beginning  of  opera- 
tions to  June  30,  1885,  the  sum  of  $38,122.94. 

Money  statement, 

Jnlvl,  1884,  amount  available |877  06 

July  1,  1885,  amount  available 877  06 


1 


Amount  (estimated)  required  for  completion  of  existing  project 6, 000  00 

Submitted  in  compliauce  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  lieutenant  frederic  v.  abbot,  corps  of  enoineer8. 

United  States  Engineer  Office, 

Charleston,  S.  C,  July  1, 18^5. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  work  done  during  the 
past  tiHcal  year  for  improving  Savannah  River  above  Augusta,  Ga. 

No  work  has  been  done  during  the  last  fiscal  year.  An  examination  made  in  1885 
shows  that  where  blasting  out  of  rock  was  done  the  river  has  been  much  improved. 
Some  of  the  dams  put  in  for  the  removal  of  sand-bars  have  proved  effective,  but  in 
many  cases  no  good  seems  to  have  been  done,  as  the  works  were  not  sufficiently  ex- 
tensive to  produce  the  desired  results. 

Respectfully  submitted. 

Frederic  V.  Abbot, 
First  Lieut,  of  Engineer§. 

Col.  Q.  A.   GiLLMORE, 

Corps  of  JCngineerSf  U.  S,  A, 


IMPROVEMENT  OF  SAINT  AUGUSTINE  CREEK  (THUNDERBOLT  RIVER), 

GEORGIA. 

Of  the  sum  of  $5,000  appropriated  by  act  of  Congress  approved  March 
3,  1879,  $1,582.34  were  expended  during  the  fiscal  year  ending  June  30, 
1881,  in  the  partial  removal  of  the  wreck  of  a  large  timber  dry-dock 
which  was  sunk  in  the  middle  of  the  stream  durifig  the  late  civil  war. 

There  appears  to  be  no  necessity  for  any  further  improvement  of  the 
river  at  this  point,  and  no  appropriation  is  asked. 

■   Tbis  work  is  located  in  the  collection  district  of  Savannah.    Savannah  is  the  near- 
est port  of  entry.    Amount  of  import  duties  collected  in  1884,  |49, 147.28. 

Money  statement 

July  1,  1884,  amount  available >. •3,417  66 

July  1,  18ri5,  amount  available 3,417  66 
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N  10. 
IMPROVEMENT  OF  ROMERLY  MARSH,  GEORGIA. 

Two  appropriations,  aggregating  (20,000,  have  thus  far  been  made  by 
Congress  for  improving  Romerly  Marsh,  Georgia,  "  by  the  route  desig- 
nated in  th«  survey  of  the  engineers  as  route  numbered  four."  The  sum 
of  $5,000  was  contributed  in  1883  for  facilitating  t)je  work  by  the  Georgia 
and  Florida  Steamboat  Company  under  conditions  stated  in  my  annual 
report  of  that  year  and  approved  by  the  Department. 

The  water  route  through  Romerly  Marsh  forms  a  part  of  the  inland 
passage  between  the  Savannah  River,  Georgia,  and  the  Saint  John's 
River,  Florida.  Romerly  Marsh  is  situated  to  the  southeast  of  Skiddi- 
way  Island,  between  Wassaw  Sound  on  the  north  and  Ossabaw  Sound 
on  the  south. 

My  report,  dated  November  15,  1880,  of  an  examination  of  Romerly 
Marsh,  made  under  my  direction  in  the  latter  part  of  the  year  1880, 
contains  descriptions  of  four  different  routes  that  might  be  selected 
for  improvement,  with  estimate  of  cost  of  each.  The  report  is  printed 
as  Appendix  J  19  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1881,  and  in  House  Ex.  Doc.  No.  19,  Forty«sixth  Congress,  third  session. 

PROJECT  OF  IMPROVEMENT. 

Route  number  four,  named  in  the  act  of  Congress,  is  the  most  east- 
erly one  of  those  that  were  examined.  By  this  route  the  northerly  creek^ 
known  as  Dead  Man's  Hammock  Creek,  which  flows  through  the  marsh 
and  empties  into  Wassaw  Sound  near  the  mouth  of  Romerly  Marsh 
Creek*,  is  to  be  connected  by  a  cut  with  Wassaw  Creek,  which  flows 
into  Odingsell  River  not  far  from  the  point  where  the  latter  emj^ties 
into  Ossabaw  Sound.  The  mean  rise  and  fall  of  the  tides  is  here  about 
7  feet. 

By  this  route  the  existing  passage  through  Romerly  Marsh,  which  is 
exceedingly  crooked,  with  sharp  bends  and  insufficient  low- water  depths^ 
will  be  avoided,  and  replaced  by  one  which  can  be  navigated  with  much 
greater  convenience,  although  it  will  be  over  2  miles  longer. 

It  is  proposed  that  the  new  route  shall  have  not  less  than  7  feet  depth 
at  mean  low  tide,  with  a  minimum  bottom  width  of  48  feet,  and  side  slopes 
of  one  height  to  three  base,  or  steeper,  if  practicable.  The  length  of  the 
cat  through  the  marsh  will  he  1,156  yards. 

The  cost  of  the  project  is  estimated  at  $38,720. 

It  may  be  stated  that  if  the  improvement  of  route  numbered  four  had 
not  bt'en  made  mandatory  by  Congress  that  route  would  not  have  been 
selected.  The  intermittent  method  of  prosecuting  the  work,  for  want  of 
money,  will  add  to  its  cost,  a«  the  cut  can  receive  no  benefit  from  the 
tidal  8<*.oar  until  it  has  been  carried  entirely  through ;  a  stage  not  yet 
reached. 

OPERATIONS   PRIOR  TO  JULY  1,  1884. 

Dredging  operations  were  commenced  in  May,  1883,  and  carried  on 
until  December  of  the  same  year.  During  that  time  the  cut  was  opened 
to  a  length  of  1,G50  linear  feet;  about  half  the  total  required  length. 
This  cut  was  dredged  to  a  width  of  from  40  to  50  feet  at  bottom,  with 
7  feet  depth  below  the  level  of  low  water.  The  width  at  the  level  of 
the  marsh  varied  from  105  to  135  feet,  according  to  the  elevation  of  the 
ground  above  low  water.  Seventy-four  thousand  six  hundred  and  four- 
teen cubic  yardg  of  material  had  been  removed. 
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OPERATIONS  DURING  THE  FISCAL,  YEAR  ENDING  JUNE  30,   1886. 

An  appropriation  of  $10,000  for  continuing  the  improvement  was 
made  by  the  act  of  Congress  approved  July  5,  1884.  Proposals  for 
dredging  were  invited  in  September,  but  none  were  received.  Under 
a  second  call,  dated  Novembers,  1884,  two  proposals  were  received,  that 
of  Mr.  P.  Sanford  Ross,  of  Jersey  City,  N.  J.,  at  21 J  cents  per  cubic  yard 
being  the  lowest.  This  was.  accepted  and  a  contract  was  ehtered  inta 
with  Mr.  Ross. 

Operations  under  the  contract  were  commenced  in  March,  1885.     It; 
was  found  impracticable  to  begin  extending  the  cut  at  once  for  the  rea- 
son that  during  the  suspension  of  work  for  fourteen  months  a  shoaling 
of  more  than  2  feet  had  taken  place  throughout  the  entire  length  of  the 
incomplete  cut,  while  its  low  water  width  had  diminished  about  30  feet. 
It  had,  therefore,  to  be  widened  and  deepened  to  allow  the  tug-boat  and 
scows  to  move  about.    Over  two-thirds  of  the  material  removed  to  June 
30,  1885,  was  taken  out  for  the  purpose  of  restoring  the  depth  and  width 
originally  dredged.    The  net  advance  made  in  extending  the  work  to 
the  date  named  was  therefore  but  small,  only  70  linear  feet  having  been 
added  to  its  former  length,  making  its  total  length  on  June  30,  1720 
feet  5  26,485  cubic  yards  of  materiS  had,  at  that  date,  been  taken  out 
under  the  existing  contract,  making  the  total  amount  removed  from  the 
beginning  of  oi)erations  101,100  yards. 

OPERATIONS  CONTEMPLATED   DURING    THE    PRESENT    FISCAL  YEAR. 

■ 

With  the  balance  available  July  1,  1885,  the  work  of  extending  the 
cut  southward  toward  Wassaw  Creek  will  be  continued  in  conformity 
to  the  existing  project. 

CONDITION  AND  EFFECTS  OF  THE  WORK. 

The  cut,  as  far  as  it  has  progressed,  is  at  present  in  good  order  and  of 
the  required  dimensions  as  to  width  and  depth,  but  the  balance  of  the 
funds  available  for  prosecuting  the  work  during  the  first  months  of  the 
piesent  fiscal  year  are  inadequate  tocomplet43  it  to  its  full  length.  After 
suspending  operations  the  cut  will  undoubtedly  again  deteriorate,  as 
there  will  be  no  currents  through  it  and  the  inflowing  and  outflowing 
tides  will  deposit  sediment  and  wash  down  the  soft  banks.  In  the  case 
of  the  improvement  of  Romerl}"  Marsh  the  inexpediency  of  making  in- 
fiutticient  appropriatioui^  is  especially  evident,  since  no  benefit  whatever 
can  accrue  to  navigation  until  the  work  is  completed  throughout,  and  a 
considerable  portion  of  the  funds  periodically  8U))plied  must  be  expended  j 
in  doing  part  of  the  work  over  again.  Under  these  circumstances  it  is 
probable  that  the  original  estimate  will  be  exceeded  by  at  least  $10,000 

The  inland  passage  between  Savannah,  Ga.,  and  Fernandina,  Fla., 
of  which  the  cut  now  in  progress  is  designed  to  form  a  part  in  place  of 
the  existing  crooked  and  shallow  passage  through  Romerly  Marsh,  is  an 
important  and  valuable  commercial  route.  Remarks  on  this  subject 
were  made  in  my  annual  report  for  1880,  to  which  attention  is  respect- 
fully invited. 

This  improvement  is  located  in  the  collection  district  of  Savannah,  6a.     Savannah 
is  the  nearest  port  of  entry.    Amount  of  duties  collected  in  1884,  $49,147.28. 

Since  this  improvement  was  commenced  the  following  appropriations 
have  been  made : 

By  act  of  Congress  passed  August  2, 1882 $10,000 

By  .act  of  Congress  approved  July  5,  1884 10,000 

Total 20.000 


1    ' 


\ 
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The  total  expenditares  from  the  beginning  of  operations  to  Jane  30, 
1885,  including  the  (5,000  contributed  by  the  steamboat  company,  and 
outstanding  liabilities,  were  $21,156.63. 

The  report  of  First  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  is  trans- 
mitted herewith. 

Money  statement. 

July  1,  1884,  amount  available $29  41 

Amoant  appropriated  by  act  approved  July  5,  1884 10, 000  00 

10,  QfsiQ  41 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

oustandingliabilities  July  1,1884.... $3,851,90 

July  1,  1885,  outstanding  liabUities 55,334  14 

6, 186  04 

July  1,  1885,  amount  available 3,843  37 

(Amount  (estimated)  reauired  for  completion  of  existing  project 14, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    14, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah9iraoi  ofpropoaala  for  dredging  in  Romerly  Marshy  Oeorgia^  opened  November  17, 1884. 


Ka 


Names  of  bidden. 


1  I  P.SmfordRoae. 

2  !  James  Atkins  . . 


Price  per 
cubic  jATd. 


$0  21 


22( 


progress. 


Tardt. 
15,000 
18,000 


Accepted. 


Contract  awarded  to  P.  San  ford  Ross,  at  the  price  stated. 


I 


report  of  lieutenant  o.  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 

Sarannahf  Ga,,  July  4, 1885. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing Romerly  Marsh,  Georgia,  during  the  fiscal  year  ending  June  30,  1885. 

The  contract  for  dredging  this  cut  was  let  to  P.  Sanford  Ross,  of  Jersey  City,  N.  J., 
and  work  was  begun  by  him  on  March  30.  For  want  of  f  ands  operations  had  been 
suspended  more  than  fourteen  months.  The  cut  during  this  period  shoaled  an  aver- 
age  of  more  than  2  feet  throughout  its  length  and  its  low- water  width  diminished  30 
feet. 

It  was  specified  in  the  act  making  the  appropriation  that  the  work  should  be  con- 
tinued '*on  the  present  plan."  Berore  advancing  the  old  cut  it  was  found  necessary 
to  deepen  it  to  7  feet  at  mean  low  water,  to  allow  the  operation  of  the  tug  and  scows. 
Twenty  thousand  seven  hundred  and  fiftyHwo  and  eighty-two  hundredths  cubic  yards 
^ere  drcKlged  in  doing  this  work. 

The  cut  has  been  extended  70  feet  into  the  marsh,  making  a  total  length  of  1,720  feet. 

The  following  table  shows  the  work  done  during  the  year : 


Date. 


Cnbio  yards 
removed. 


Cost 


ICarch.  1885 
AprU,  188S.. 
May,  M85... 
Jone,  18M6.. 


108.60 

7,  Oia  82 

10,066.50 

8, 306. 50 


Total 


26, 486. 32 


$22  26 
1.702  56 
2, 164  80 
1,806  26 


5,604  85 


Very  respectfully,  your  obedient  servant, 

Col.  Q.  A.  QlLLMORB, 

Corpa  of  Engineers f  U.8,A, 

77BNG 


O.  M.  Carter, 
First  Lieut.  Corps  of  Engineers. 


i 
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:N  II. 
IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

Three  appropriations,  aggregatiug  $35,000,  have  thus  far  been  made 
by  Congress  for  improving  Altainaha  River,  Georgia. 

The  Altamaha  is  the  most  important  river  in  GecJrgia  lying  entirely 
within  the  boundaries  of  that  State.  It  is  formed  by  the  confluence  of 
the  Oconee  and  Ocmulgee.  Its  length  is  155  miles,  with  a  southeast'Crly 
course,  and  it  empties  into  the  Atlantic  Ocean  through  Altamaha  Sound, 
below  the  town  of  Darien. 

The  river  was  examined  under  my  direction  in  the  latter  part  of  the 
year  1880.  My  report,  dated  ^November  27,  1880,  with  project  of  im- 
provement, is  printed  in  Appendix  J  9,  Annual  Report  of  the  Chief  of 
Engineers  for  1881,  and  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Con- 
gress, third  session. 

The  chief  obstructions  to  the  navigation  of  the  Altamaha  consist  in 
rock  ledges  running  nearly  across  the  river,  sand-bars,  and  snags. 

PROJECT   OF  IMPROVEMENT. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
of  80  feet  width  and  3  feet  depth  at  low-river  stage,  the  cost  of  which 
was  very  roughly  estimated  at  $60,000.  This  will  probably  need  to  be 
increased,  as  stated  in  previous  reports.  This  estimate  provides  for 
the  removal  of  about  10.500  cubic  yards  of  rock,  of  an  old  wreck  and 
pile  obstructions,  and  of  several  thousand  snags,  all  in  the  fresh-water 
reaches  of  the  river,  and  also  for  the  dredging  of  about  8,000  cubic  yards 
of  material  in  the  vicinity  of  Darien.  The  cost  of  improving  localities 
where  sand-bars  occur  is  included  in  the  estimate,  but  the  latter  is  but 
roughly  approximate  in  that  respect.  I  said  in  my  firat  report  that 
these  places  should  be  instmmentally  surveyed  before  a  proper  plan 
for  improving  them  can  be  devised. 

OPERATIONS  PRIOR  TO  JUNE  30,  1884. 

At  two  points  of  the  river,  known  as  Town  Bluff  and  Piney  Bluff,  If 
and  19i  miles,  respectively,  from  the  confluence  of  the  Oconee  and  Oc- 
mulgee, a  channel  was  cut  through  the  obstructing  ledges  of  rock.  In 
both  localities  a  passage  was  opened  of  a  minimum  width  of  100  feet, 
with  4  feet  depth  at  low-river  stage. 

The  United  States  snag-boat  Toccoa  was  emploj'ed  for  about  five 
months,  with  several  interruptions,  caused  by  high  water  between  Da- 
rien and  Uhoopee  White  Bluff,  a  distance  of  115  miles,  removing  323 
snags,  2  piles,  and  185  leaning  trees. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE   30,  1885. 

For  continuing  the  work  of  improvement  an  appropriation  of  (15,000 
was  made  by  the  act  approved  July  5,  1884. 

The  operations  consisted  essentially  in  constructing  a  training-wall 
with  auxiliary  works  for  improving  the  crossing  at  Beard's  Blnff,  in  re- 
moving obstructions  by  the  snag-boat,  and  in  local  surveys. 

Proposals  were  invited  September  18,  1884,  for  building  wing  dams 
and  shore  protections  at  Beard's  Bluff  and  Marrowbone  bars,  63  and 
68  miles,  respectively,  below  the  confluence  of  Oconee  and  Ocmulgee 
rivers. 
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The  following  is  an  extract  from  the  specifications  for  the  work : 

The  danifl  'will  consist  of  brush  made  into  fascines  and  loaded  with  stone  or  stone 
and  gravel.  The  fascines  may,  at  the  option  of  the  engineer  in  charge,  be  laid  one  at 
a  time  or  in  mats,  except  where  the  water  is  over  4  feet  deep,  when  they  most  be 
made  into  mats.  When  laid  in  shoal  water,  or  when  reouired  by  the  engineer  in 
charge,  the  fascines  will  be  fastened  by  stakes.  There  shall  be,  when  stakes  are  used, 
at  least  two  stakes  for  each  fascine,  or  for  each  foot  in  length  of  luat.  These  stakes 
shall  be  at  lea«t  5  feet  long  for  bottom  layers,  and  6  feet  long  for  the  upper  layers, 
should  any  be  laid,  and  they  must  be  driven  until  their  heads  are  level  with  the  brush. 

When  only  one  layer  of  fascines  is  laid,  the  covering  of  stone  may  be  from  6  to  10 
inches  thick. 

When  more  than  one  li^er  of  fascines  is  used,  each  layer,  except  the  top  one,  shall 
be  covered  with  stone  or  coarse  gravel,  or  a  mixture  of  both,  from  4  to  6  inches  in 
thickness. 

The  second  layer  of  brush  shall  be  laid  from  5  to  8  feet  (as  may  be  required)  further 
ap-stream  than  the  lower  layer,  and  this  second  layer  shall  be  fastened  and  covered  as 
the  lower;  and  additional  layers  shall  be  similarly  placed  and  covered,  except  that 
they  shall  be  placed  and  laid  each  about  2  feet  further  up-stream  than  the  one  im- 
mediately below  it,  and  th»  top  layer  covered  with  stone,  as  described  above,  where 
a  single  layer  of  brush  is  used. 

In  general  the  volume  of  the  stone  in  a  dam  after  it  shall  have  become  compacted 
should  not  exceed  one-half  to  two-thirds  the  volume  of  the  fascines.  Where  coarse 
gravel  is  used  instead  of  stone  it  may  be  necessary  to  apply  it  more  liberally. 

The  quantity  of  stone  or  gravel  to  be  used,  aod  the  manner  of  distributing  it,  will 
be  prescribed  by  the  engineer  in  charge. 

At  the  Juncture  of  each  dam  with  the  shore  there  will  be  built  100  to  150  feet  of 
shore  protection,  25  to  50  feet  above,  and  75  to  100  feet  below  the  center  line  of  the  dam. 

These  shore  protections  will  consist  of  a  layer  of  fascines  or  loose  brush,  as  may  be 
required,  made  into  mats  sunk  at  the  foot  of  the  slope  of  the  bank,  extending  out  into 
the  river  and  up  the  slope  as  far  as  may  be  necessary,  and  riprap  stone  will  be  dis- 
tributed over  said  mats  in  such  a  manner  and  in  such  quantity  as  will  be  designated 
by  the  engineer  in  charge. 

Siniil.ar  shore  protections  may  also  be  required  at  other  points  of  the  banks,  in  the 
seetion  of  the  river  indicated  in  these  specifications^  and  will  be  constructed  wherever 
required  bv  the  engineer  in  charge. 

The  bank  will  be  trimmed  to  a  regular  sloi)e,  and  all  trees,  stumps,  Sus,,  removed 
before  the  building  of  the  shore  protection,  and  no  extra  charge  for  such  preparation 
of  the  bank  will  be  allowed. 

Faacinea  shall  be  made  of  live  brush,  well  trimmed  and  closely  choked,  15  feet  lone 
and  from  12  to  15  inches  in  diameter  at  the  butt,  and  tied  with  four  bands  of  tarrea 
rope,  the  bands  to  be  placed  as  the  engineer  in  charge  shall  approve.  When  made  into 
mate  they  will  be  closely  packed  and  secured  by  at  least  three  pairs  of  binding  poles, 
jotned  by  ties  of  tarred  rope,  not  more  than  2  feet  apart.  The  form  of  the  fascines 
will  be  slightly  tapering,  and  when  made  into  mats  the  bntts  will  be  side  by  side. 

Mats  must  be  from  12  to  15  inches  thick  at  the  butt  ends  of  the  fascines,  and  not 
less  than  15  feet  wide. 

The  lowest  of  the  three  proposals  receivC'd  ander  the  call  was  that  of 
Mr.  Edward  H.  Gaynor,  with  whom  a  contract  was  made. 

Work  under  this  contract  was  confined  to  improving  Beard's  Bluff 
Bar.  which  is  formed  by  the  abrupt  widening  of  the  river  at  its  junction 
witli  Beard's  Bluff  Lake,  a  sheet  of  water  about  a  mile  in  length.  To 
concentrate  the  currents  of  the  channel  on  the  shoal,  a  training- wall  or 
jetty  was  constructed  extending  down-stream  from  the  sand-spit  sep- 
arating river  and  lake.  The  jetty  is  1,744  feet  long  and  is  formed  of  two 
courses  of  fascine  mattresses,  15  feet  wide  and  from  2  to  3i  feet  thick, 
covered  on  the  average  with  8  inches  of  stone  and  4  inches  of  gravel. 
Two  spurs,  each  about  30  feet  long,  were  built  on  the  channel  side  of 
the  upper  portion  of  the  jetty.  Below  the  down-stream  end  of  the  jetty, 
where  the  increased  currents  of  the  river  strike  the  opposite  bluffy  and 
concave  bank,  500  linear  feet  of  shore  protection  formed  of  fascines  was 
partly  built,  which,  when  finished,  will  extend  from  3  feet  below  low-river 
stage  to  10  feet  above  that  line. 

In  constructing  these  several  works,  3,050.85  cubic  yards  of  fascines, 
650  cubic  yards  of  stone,  and  300  cubic  yards  of  gravel  were  used.    Op- 
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erations  were  commenced  in  December,  1884,  suspended  February  3, 
1885,  on  account  of  heavy  freshets  in  the  river,  renewed  May  19,  1885, 
and  were  in  progress  at  the  close  of  the  fiscal  year. 

The  United  States  snag-boat  Toccoa  worked  Ohoopee  White  Bluff  and 
Eump's  Field  Landing,  a  distance  of  97  miles,  and  removed  32  snags 
and  logs  and  433  overhanging  trees.  A  very  low  stage  of  river  being 
needed  for  the  larger  part  of  snagging  operations,  the  boat  which  draws 
3^  feet  of  water  will  not  be  of  much  further  use  on  the  Altamaha.  There 
are  a  number  of  bars  in  the  channel  which  the  boat  cannot  pass  at  low- 
river  stage. 

CONDITION  AND  EFFECTS  OF  THE  WORK. 

As  results  of  the  work  thus  far  done  it  can  be  stated  that  a  good  chan- 
nel at  least  100  feet  wide  and  4  feet  deep  at  low  water,  suitable  for  rafts 
and  light-draught  steamboats,  now  exists  from  Lumber  City,  on  the  Oc- 
mulgee,  to  some  distance  below  Piney  Bluff,  over  50  miles.  The  depths 
at  the  crossing  of  Beard's  Bluff  Bar,  which  were  previously  less  than 
2  feet,  have  already  been  increased  from  1  to  2  feet.  The  lower  reaches 
of  the  Altamaha,  from  Darien  to  Steamboat  Cut,  55  miles,  have  been 
well  cleared  by  the  operations  of  the  snag-boat.  Numerous  obstructions 
were  likewise  removed  between  Steamboat  Landing  and  Ohoopee  White 
Bluff,  a  distance  of  60  miles,  but  some  further  work,  which  can  be  done 
only  at  low-river  stage,  is  required  to  secure  an  unobstructed  channel. 

The  improvements  effected  at  Town  Bluff,  Piney  Bluff,  and  Beard's 
Bluff  are  permanent.  Some  attention  must  be  given  to  the  channels 
formerly  infested  with  snags  and  logs  to  prevent  a  re-formation  of  sim- 
ilar obstructions. 

OPERATIONS  CONTEMPLATED    DURING    THE    PRESENT   FISCAL   YEAR. 

With  the  balance  available  July  1, 1885,  the  work  at  Beard's  Bluft 
Bar  will  be  completed  by  adding  four  spurs  to  the  training- wall,  and 
some  of  the  obstructions  which  can  be  reached  only  at  low-river  stage 
will  be  removed  by  hired  labor. 

I  have  referred  in  former  annual  reports  to  the  importance  oi  the  Al- 
tamaha River  as  offering  an  economical  and  convenient  route  for  carry- 
ing the  products  of  the  forests  and  rice  fields  of  a  large  portion  of  the 
State  of  Georgia  to  the  seaboard.  From  the  report  of  my  assistant, 
First  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  it  appears  that  the  ship- 
ments of  lumber  from  the  Altamaha  for  the  year  ending  June  30, 1885, 
amounted  to  72,907,896  feet.  Only  one  steamboat  is  at  present  plying 
on  the  river ;  the  value  of  its  freight  is  estimated  at  over  $200,00()  an- 
nually. 

Considering  the  comparatively  small  cost  of  improving  this  valuable 
river,  it  is  recommended  that  an  ax)propriation  be  made  to  complete  the 
project  without  delay. 

This  work  is  located  iu  the  collection  district  of  Brunswick,  Ga.  Darien  is  the 
nearest  port  of  entry.  The  total  collections  of  the  custom-house  at  Darien  in  the  year 
1884  yi  ere  ^,688.20. 

Since  the  existing  project  for  improving  Altamaha  Biver  was  adopted 
the  following  appropriations  have  been  made  for  the  work : 

By  act  of  Congress  approved  March  3, 1881 |5,000 

By  act  of  Congress  passed  August  2, 18'<2 15,000 

By  act  of  Congress  approved  July  5, 1884 15,000 

Total 35,000 
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Of  this  amount  there  has  been  expended  to  the  close  of  the  fiscal  year 
ending  June  30,  1885,  including  outstanding  liabilities,  the  sum  of 
$32,085.34. 

An  additional  sum  of  (40,000  is  required  to  be  appropriated  to  com- 
plete th"©  project. 

The  following  drawing  and  papers  are  herewith  transmitted: 

1)  Sketch  of  Beard's  Bluif  Bar. 

2)  Two  reports  of  First  Lieut.  O.  M.Carter,  Corps  of  Engineers. 

(3)  A  table  of  commercial  statistics  furnished  by  the  collector  of  the  port  of  Darien. 

Money  statement. 

Jnly  1,  1884,  amount  available |374  75 

Amount  appropriated  by  act  approved  July  5,  1884 15, 000  00 

15,:574  75 
Jaly  1,  1685,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $9,265  00 

Julyl,  1885,  outstanding  liabilities.... 3,195  09 

12, 460  09 

Jnly  1,  1885,  amount  available 2,914  66 

{Anaonnt  (estimated)  reauired  for  completion  of  existing  project 40, 000  00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1887    40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhBtract  of  proposals  for  consiruciion  of  wing-danUf  cfo.,  in  Altamaha  River,  Georgiaf 

opened  October  17,  1884. 


Ko. 

Names  of  bidden. 

Fascines  per 
cable  yard. 

Stone  per 
cable  yard. 

$6  00 

4  47 
2  61 

Oravel  per 
cable  yard. 

Cost  on  basis 
of  specifi- 
cations. 

Date  of  oommeno- 
Ing    work    and 
monthly  progress. 

1 

2 
S 

Atkins  St  Hofltaian 

Edward  H.  Gaynor . 
A.J.HoireU 

$145 

1  17 
1  93 

$4  76 

0  40 
0  97 

$14  10 

8  47 

9  37 

As  reqalred  by 
speoifioation. 
Do. 
Do. 

Contract  awarded  to  Edward  H.  Gaynor,  at  the  prices  stated. 


REPORTS  OF  LIEUTENANT  O.   M.   CARTER,  CORPS  OF  ENGINEERS. 

1. 

United  States  Engineer  Office, 

Savannakf  Oa.^  July  11,  1885. 

Colonel:  I  have  the  honor  to  submit  the  folio  wing  report  of  operations  for  improv- 
iof^  Altamaha  River,  Georgia,  during  the  fiscal  year  ending  June  30,  1885.  The  work 
has  consisted  in  the  improvement  in  the  channel  over  the  bar  at  Beard's  Bluff,  and  in 
the  employment  of  the  snag-boat  Toccoe. 


beard's  bluff  bar. 


This  bar  is  22*miles  by  river  from  Doctortown.  It  is  fonnd  by  the  abrupt  widening 
of  the  river  at  its  Junction  with  Beard's  Bluff  Lake,  a  sheet  of  water  about  1  mile  long. 
The  left  bank  of  the  river  below  the  mouth  of  the  lake  is  from  20  to  t25  feet  high.  It 
IB  composed  of  coarse  alluvial  sand,  and  washes  badly.  The  right  bank  is  lower,  is 
overflowed  at  every  freshet,  is  covered  with  a  growth  of  gum  and  cypress,  and  is 
eroded  very  little.   The  bar  is  formed  of  coarse,  shifting  sand.   To  secure  the  removal 
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of  the  bar  by  scour,  a  training- wall  was  projected  to  extend  down-stream  ftom  the 
island,  as  shown,  in  the  sketch  herewith.  Some  shore  protection  along  the  concave 
bank  was  also  inclnded  in  the  project. 

The  contract  for  the  work  was  let  to  Mr.  Edward  H.  Gaynor,  of  Savannah,  Ga.,  on 
December  5, 1884,  and  operations  were  begun  by  him  on  the  27th  of  the  same  month. 
The  training- wall  was  constracted  of  mattresses  of  truss  fascines  loaded  with  8  inches 
of  riprap  stone  and  4  inches  of  gravel.  These  mattresses  were  15  feet  wide,  of  vary- 
ing length,  and  from  2  to  3.5  feet  in  thickness.  The  fascines  composing  them  were 
compacted  together  by  three  pairs  of  binding  poles.  The  bottom  fascines  were  per 
pendicular  and  the  top  ones  parallel  to  the  axis  of  the  jetty. 

A  general  cross-section  of  a  mattress  composed  of  two  layers  of  fascines  would  be  as 


follows : 


the  outer  ^^catch-stone''  fascines  being  de- 


signed to  hold  the  loading  material.  A  heavy  freshet  in  the  river  caused  the  sus- 
pension of  the  work  from  February  3  to  May  19.  That  portion  of  the  training-wail 
constructed  before  the  suspension  of  operations  was  found,  upon  resuming  work,  to 
have  suffered  no  damage  whatever.  The  jetty  has  been  extended  to  a  total  length 
of  1,744.2  feet,  ending  m  a  toe  45  feet  in  width.  Two  spurs  at  right  angles  to  the 
axes  of  the  jetty  have  been  constructed.  Four  more  are  to  be  built  to  prevent  possi- 
ble scour,  and  consequent  undermining  of  the  work.  Five  hundred  linear  feet  of 
shore  protection  have  been  partiall}"^  constructed.  The  shore  protection  will  extend 
about  150  feet  farther  down-stream  when  completed.  It  will  reach  from  3  feet  below 
extreme  low  water  to  about  10  feet  above.  The  fascines  comprising  the  shore  protec- 
tion have  been  well  staked  to  the  bank. 

The  following  amount  of  material  has  been  expended  in  bringing  up  the  work  to 
the  close  of  the  fiscal  year : 


Character  of  work. 


Stone. 


Training* wall . . . . 
Shore  protection. 


Total 


Oubie  yardt. 

605.74 

44.19 


649.93 


Fasohiea. 


GraveL 


(M>w  yardt.    Cubic  yardt. 
'  2, 369. 70  I  29&  85 


681.15 


3, 050.  85 


298.65 


A  detailed  survey  just  made  shows  that  already,  in  its  incomplete  state,  the  work 
is  beginning  to  develop  favorable  results.  There  is  from  I  to  2  feet  more  water  over 
the  bar  than  at  a  corresponding  stage  before  the  training- wall  was  built. 

The  sand  is  filling  in  along  the  jetty  and  between  the  spurs,  and  tUe  permanency  of 
the  work  seems  to  be  established. 

Mr.  W.  B.  Ross  has  been  the  efficient  assistant  engineer  in  local  charge  of  the  work 
during  the  year. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieut,  J  Corps  of  Engineers. 

Col.  Q.  A.  GiLLMORE, 

Corps  of  Engineers t  U.  S.  A, 


2. 

United  States  Engineer  Office, 

Savannah^  Ga.,  July  7,  18^. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  of  the 
United  States  snag-boat  Toccoa  for  the  fiscal  year  ending  June  30,  1885. 

The  boat  was  built  under  your  direction  in  18-^,  and  has  been  employed  during  the 
past  year  on  the  Altamaha  and  Savannah  rivers. 

ALTAMAHA   RIVER. 


Operations  were  begun  on  this  river  on  March  15  and  were  suspended  owing  to  lack 
of  funds  on  June  9.    From  April  9  to  May  3  the  boat  was  tied  up,  the  river  being   08 


.o«lf«l?/^ 
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high  that  no  work  conid  be  done.  Operations  were  carried  on  between  Ohoopoe  White 
Blnff  and  Romp's  Field  Landing,  a  distauce  of  97  miles.  The  following  is  a  summary 
of  the  work  done : 

Logs  and  snags  removed 32 

Overhanging  trees 433 

The  work  of  snagging  has  now  so  far  advanced  on  this  river  that  bnt  little  can  be 
done  towards  removing  obstructions  to  low-water  navigation  when  the  Doctortown 
gauge  reads  more  than  4  feet.  An  extreme  low  stage  is  necessary  for  much  work,  and 
at  this  period  the  snag-boat's  draught  of  water  (3.5  feet)  will  not  allow  her  to  navi> 
«ite  the  river.  The  following  bars  catanot  be  passed  by  the  Toocoa  with  the  gauge  at 
Doctortown  reading  3  feet  (Couper  Bar,  at  mean  low  water) :  Mornley  Island  Bar,  bar 
at  Miller  Lake  Cut-off,  Oglethorpe  Bluff  Bar,  MaiTowboue  Bar,  and  bars  at  Ohoopee 
Cnt  and  Ohoopee  White  Bluff.  It  will  be  seen  from  the  above  that  the  stage  at  which 
the  snag-boat  can  operate  to  the  greatest  ad  vantage  is  confined  to  very  narrow  limits. 

There  is  at  present  only  one  steamboat  plying  on  the  river.  Her  owner.  Mr.  R.  L. 
Hicks,  estimates  the  value  of  freight  handled  annually  by  his  boat  at  $20*2,500. 

Mr.  £.  C.  Davis,  deputy  collector  of  the  port  of  Darien,  gives  the  shipnieuts  of  lum- 
ber from  the  Altamaba  River  for  the  year  ending  June  tU),  1885,  as  72,907,896  feet.    Of 
this  amonnt  59.352, 0*2Q  feet  passed  through  Darien. 
Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 

Col.  Q.  A.  GiLLMORE,  First  Lieut,  Corps  of  Engineers. 

Corps  of  Engineers,  U.  $.  J, 


COMMERCIAL  STATISTICS. 

ArrivaU  and  cltarances  of  vessels,  and  commerce  at  Darien,  Oa,,  from  January  1,  1880,  to 

December  31, 1884. 

ARRIVED. 


Year. 


Ifi80 
1881 
1882 
1883 
188« 


Coastwise. 


S 
i 

> 


66 
101 
117 

05 

81 


I 


a 


21.539 
40.610 
48,208 
38. 173 
34,412 


Foreign  ports. 


American  vessels. 

• 

« 

, 

m 

sr 

• 

; 

a 
§ 

> 

H 

U 

1 

668 

18 

3 

1,220 

29 

1 

453 

9 

2 

606 

16 

Foreign  vessels. 


> 


134 

102 

90 

93 

92 


o 
H 


68,072 
84.456 
51, 421 
49,790 
50,178 


Total. 


90,279 

126.295 

100,082 

87,963 

85,196 


M 


2,110 
2, 800 
2,168 
1,950 
1. 


CLEARED. 


1880 
1881 
1882 
1883 
1884 


56 
80 
93 
66 
59 


17,076 
28,492 
34.098 
25,019 
20,637 


303 
617 
709 
519 
467 


7 
8 
6 
9 
11 


3.580 
3,120 
1,962 
3,533 
3,977 


72 
70 
46 
72 
85 


COMMERCE. 


Tear. 


168 
184 
115 
108 
119 


1880 
1881 
1882 
1883 
1884 


84,172 
95.353 
63,  525 
56,411 
66,  337 


2.016 

220 

104.837 

2.481 

2,164 

272 

126.965 

2,851 

1,434 

214 

99.585 

2.180 

1.340 

183 

84.963 

1.931 

1,478 

189 

90.951 

2,020 

Value  of  ex- 
ports. 


$1. 021. 004 

1,137.496 

1, 073,  iK)8 

969, 834 

1, 038, 185 


Value  of  im- 
porta. 


$5,600  00 

3,356  00 

1.025  00 

2,834  00 

11  00 


Dnties  ool* 
leoted. 


$16, 806  72 

18,980  02 

11,254  10 

11,067  87 

0,688  20 


Henry  T.  Dunn, 
Special  Deputy  Collector, 
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N  12. 
IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

The  appropriations  made  by  Congress  since  1879  for  improving  Bruns- 
wick Harbor,  Georgia,  in  conformity  to  the  existing  project,  aggregate 
$70,000.  Previous  to  beginning  operations  under  this  project,  an  appro- 
priation of  $10,000  had  been  made  by  the  act  approved  July  4, 1836, 
and  expended  in  partially  removing  a  shoal  in  the  same  locality  at  which 
improvements  have  recently  been  made. 

The  existing  project  contemplates  the  construction  of  a  jetty  projecting 
from  the  most  easterly  point  of  Buzzard  Island,  located  approximately 
parallel  to,  and  about  1,000  feet  distant  from,  the  opposite  shore,  for 
the  purpose  of  contracting  the  water-way  and  concentrating  the  currents. 
It  provides,  also,  for  more  or  less  dredging  where  it  is  necessary  to  aid 
the  action  of  the  currents  in  deepening  the  channel. 

The  object  of  these  operations  is  to  establish  and  maintain  a  ship- 
channel  of  15  feet  depth  at  mean  low  water  through  the  shoal  situated 
about  a  mile  below  the  city  of  Brunswick,  where  heretofore  there  ex- 
isted a  low-water  depth  only  9  feet.  The  cost  of  the  project  was  esti- 
mated at  $73,187.50. 

Ko  estimates  were  included  in  this  plan  for  works  at  the  upper  end 
of  Buzzard's  Island  or  elsewhere  that  might  eventually  be  necessary 
for  increasing  the  ebb  flow  of  Brunswick  River  (East  River). 

I  have  stated  in  previous  annual  reports  that  in  order  to  fully  attain 
the  object  in  view  the  original  estimates  will  be  considerably  increased. 

The  cost  of  xlredging  has  been  largely  increased,  both  in  regard  to 
the  price  paid  per  cubic  yard  and  the  amount  of  material  to  be  removed, 
and  the  jetty  requires  to  be  raised  to  a  greater  height  to  be  effective. 
A  few  short  spur-jetties  may  be  needed  on  the  left  bank,  opposite  the 
jetty,  in  order  to  contract  the  waterway. 

These  were  not  included  in  the  original  project,  as  it  was  then  thought 
that  sufficient  contraction  would  be  secured  by  piers  and  wharves  to  be 
constructe<l  by  the  riparian  owners,  but  no  such  improvements  have 
been  made.  A  sill-dam  should  be  built  across  the  main  stream  (Turtle 
River),  from  the  upper  end  of  Buzzard's  Island  to  the  opposite  shore  of 
Bly the  Island,  to  deflect  a  larger  volume  of  water  at  ebb  tide  into  East 
or  Brunswick  River.  More  or  less  dredging  is  also  needed  in  the  vicinity 
and  for  the  same  purpose.  Additional  appropriations,  aggregating  from 
$115,000  to  $120,000,  will  have  to  be  made  for  carrying  out  the  enlarged 
project,  more  especially  for  work  at  the  upper  confluence  of  Turtle  and 
Brunswick  rivers,  not  included  in  the  original  plan. 

OPERATIONS  PRIOR  TO  JULY   1,   1884. 

The  main  line  of  the  jetty  had  been  laid  to  a  length  of  4,199  feet.  It« 
head  reaches  the  18-foot  low- water  curve  of  Turtle  River.  Its  upper 
end  being  located  at  some  distance  from  the  proje<)ting  point  of  the  east 
shore  of  Buzzard's  Island,  it  is  joined  to  it  by  a  spur  or  return  face  of 
310  feet  length.  This  spur  and  the  next  adjoining  780  linear  feet  of 
the  jetty  are  formed  of  palmetto  cribs  filled  with  brush  and  dredged 
material,  and  topped  off  with  i  iprap  stone.  The  depths  of  water  vary 
here  from  10  to  16  feet  and  over  at  low  tide.  The  crest  of  the  work 
reaches  up  to  within  a  few  feet  of  that  level.  The  remaining  portion  of 
the  jetiy,  3,419  linear  feet,  built  of  double-raft  mattresses,  overlaid  with 
brush  and  loaded  with  riprap  stone,  averaging  4  feet  in  thickness  over 
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all,  generally  occupies  more  shallow  water,  varying  from  about  4  to  9 
feet,  except  in  approaching  the  head  of  the  work,  where  the  water 
rapidly  deepens.  The  foundation  mattresses  were  30  feet  wide,  except 
the  two  last  ones  at  the  head,  which  are  40  feet  in  width. 

The  material  removed  by  dredging — sand,  loam,  and  clay,  mixed  in  va- 
rioas  proportions — aggregated  80,502  cubic  yards.  The  dredging  was 
carried  on  upon  four  parallel  and  adjoining  lines  parallel  to  tlte  jetty 
and  about  240  yards  east  of  it.  Each  cut  varied  from  20  to  25  feet  in 
width,  and  commences  a  little  above  the  point  of  the  junction  of  the 
jetty  with  its  return  face.  With  slight  exceptions  the  cuts  were  made 
to  a  low-water  depth  of  16  feet ;  the  longest  cut  measured  4,840  linear 
feet,  reaching  the  16-foot  low-water  curve  of  Turtle  River.  Its  upper 
portion,  lor  a  length  of  about  1,000  feet,  was  only  cut  to  a  depth  of  12 
feet.  Two  other  cuts  of  16  feet  depth  and  each  about  4,400  feet  in 
length  a{)proach  the  15-foot  curve,  while  the  fourth  cut  of  12  feet  depth 
extends  on  13^  about  1,600  feet  down-stream  from  the  upper  end.  The 
depths  of  water  at  low  tide  in  the  vicinity  and  on  either  si  de  of  the  line 
of  dredging  ranged  from  8  feet  to  11  feet. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1885. 

With  an  appropriation  of  $10,000  made  by  the  act  of  Congress  ap- 
proved July  5,  1884,  the  work  of  strengthening  and  raising  the  upper 
end  of  the  jetty  and  its  shore-protection  was  commenced  in  December, 
1884.  As  the  log*  and  brush  mattresses  were  somewhat  diiferent  from 
those  previously  used  in  this  work  and  described  in  former  annual  re- 
ports, the  following  extract  from  the  specification  is  given: 

This  mattress  is  a  raft  of  round  logs  not  less  than  9  inches  in  average  diameter,  and 
not  leas  than  6  inches  in  diameter  at  the  small  end,  placed  in  close  contact,  side  by 
side,  and  firmly  held  by  transverse  pole-binders  spiked  or  bolted  to  them.  There  will 
be  placed  npon  the  raft  of  logs  a  layer  of  live-wood  brush,  sufficient  to  give  5  inches 
in  thickness  in  the  finished  work,  secnred  in.  place  by  poles  lashed  to  the  binders  of 
the  raft. 

The  binders  will  be  smaller  logs  or  poles,  not  less  than  4  inches  in  diameter  at  the 
small  end,  and  placed  not  more  than  8  feet  apart,  and  those  on  the  outside  will  be 
close  to  the  ends  of  the  logs. 

The  logs  and  poles  used  may  be  loblolly  or  other  cheap  variety  of  pine,  and  must 
be  of  gentle  taper  and  sufficiently  straight.  Logs  will  not  be  used  that  do  not  fit 
elose  enough  together  to  hold  all  the  stone  securely,  even,  without  the  use  of  brush. 

The  mattress  will  be  laid  in  sections  of  convenient  length,  in  juxtaposition  or  with 
such  laps  as  may  be  required,  and  gaps  between  adjacent  mattresses  will  not  be  al- 
lowed. 

The  width  of  mattresses  may  vary  from  20  to  50  feet,  as  directed  by  the  engineer  in 
chitrge,  the  width  being  the  dimension  parallel  to  the  logs. 

In  response  to  an  advertisement  inviting  proposals,  two  were  re- 
oeiveil,  that  of  Mr.  J.  8.  Howell  being  the  lowest.  His  prices  were  73J 
cents  per  square  yard  for  mattress,  and  (3.09  per  cubic  yard  of  stone. 
The  work  was  awarded  to  him  and  a  contract  executed  September  24, 
1884. 

Daring  the  long  interval  of  over  eighteen  months  since  work  under 
the  previous  contract  had  been  suspended  the  outpour  of  water  over 
the  return  face  which  connects  the  jetty  with  Buzzard's  Island  had  pro- 
duced dangerous  scour  along  the  base  of  this  work ;  very  strong  ebb  cur- 
rents were  found  to  run  across  it  and  behind  the  jetty,  with  deep  water 
above  and  below.  To  insure  the  stability  of  the  return  face,  the  top  of 
which  was  still  from  3  to  5  feet  below  the  level  of  low  water,  and  to  di- 
rect a  stronger  flow  of  water  toward  the  channel  past  the  wharves  where 
most  needed,  an  apron  of  30'foot  mattresses  was  sunk  on  the  lower  side 
along  the  base* of  the  cribs,  upon  which  courses  of  mattresses  of  20  feet 
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width  were  built  ap  to  the  level  of  the  ohl  crib- work.  Additioual  coarses 
of  similar  mattresses  with  riprap  stone,  resting  partly  upon  the  cribs 
and  partly  apon  the  builtap  mattresses,  were  then  laid,  raising  the  crest 
to  the  height  of  mean  high  water,  with  a  slope  towar4l  the  angle  of  the 
junction  with  the  jetty  where  it  had  a  height  of  from  2  to  3  feet  above 
mean  low  water.  At  this  point  the  foot  of  the  jetty  itself  was  also  pro- 
tected by  apron  mattresses  on  either  side. 

The  material  used  amounted  to  6,752  square  yards  of  mattresses  and 
990  cubic  yards  of  stone. 

Operations  were  suspended  on  May  31, 1885,  for  want  of  funds. 

No  appropriation  having  been  made  at  the  last  session  of  Congress 
for  continuing  the  improvement,  no  work  can  be  done  during  the  pres- 
ent fiscal  year. 

CONDITION   AND   EFFECTS  OF  THE  WORK. 

An  examination  made  in  the  early  part  of  June,  1885,  has  shown  that 
the  9foot  low- water  curve  has  increased  in  width  and  uniformity  between 
the  jetty  and  the  opposite  bulkhead  line;  the  12foot  curve  near  Mc- 
Oullougii's  Wharf  has  extended  up  stream,  and  the  depths  existing  in 
1884  have  been  maintained  and  at  several  places  somewhat  increased. 
It  is  certain,  however,  that  better  results  could  have  been  reported  if 
an  earlier  and  larger  appropriation  had  been,  made,  which  might  at  least 
have  permitted  to  raise  both  the  return-face  and  the  main  jetty  to  a 
higher  level,  and  to  recover  by  dredging  in  the  channel  the  depths  lost 
by  shoaling  due  to  the  unfinished  condition  of  the  jetty.  It  is,  more- 
over, to  be  expected  that  the  refractory  shoal  at  the  lower  end  of  East 
Eiver  can  be  permanently  held  down  only  by  increasing  the  volume  of 
the  ebb  flow,  to  be  secured  by  auxiliary  works  at  the  upper  end,  as 
stated  in  the  first  part  of  this  report  and  in  previous  reports. 

Otherwise  the  jetty  is  in  good  condition,  to  which  the  solidification  of 
the  riprap  stone  over  cribs  and  mattresses  by  sand  and  shell-fish  essen- 
tially contributes. 

In  former  reports  the  growing  importance  of  Brunswick  Harbor  as  a 
commercial  port  from  which  vast  quantities  of  timber,  lumber,  and 
naval  stores  are  shipped  has  been  pointed  out.  Its  raiiroad  connections 
westward  to  and  beyond  the  Mississippi  have  been  largely  developed 
recently.  The  ship  channel  over  the  sea  bar,  in  its  unimproved  condition, 
is  one  of  the  best  on  the  South  Atlantic  coast  of  the  United  iStates. 
Vessels  drawing  from  22  to  23  feet  of  water  can  cross  it  at  ordinary  high 
water.  Such  a  draught  cannot  be  brought  across  the  shoal  in  the  East 
Eiver  below  the  city,  where  the  depth  is  but  16  or  17  feet  at  high  water. 
If  the  necessary  appropriations  should  be  made  to  remove  this  shoal 
vessels  could  load  at  Brunswick  to  the  full  depth  permitted  by  the  sea 
bar,  and  it  is  obvious  that  the  volume  and  value  of  .both  the  export  and 
import  trade  would  be  rapidly  increased. 

This  improvement  is  located  in  the  collection  district  of  Brunswick,  Ga.,  at  the 
port  of  entry.  The  import  duties  and  other  duties  collected  in  1884,  amounted  to 
119,780.32. 

Since  the  present  plan  of  improvement  was  adopted  appropriations 
have  been  made  as  follows: 

By  act  of  Congress  approved  March  3,  1879 $20,000 

By  act  of  Congress  approved  June  14,  1880 10,000 

By  act  of  Congress  approved  March  3,  1881 5, 000 

By  act  of  Congress  passed  August  2, 1882 25, 000 

By  act  of  Congress  approved  July  5,  1884 10,000 

Total : .: 70,j000 
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Of  thisamounttherehad  been  expended  up  tx)  Jane  30, 1885,  $69,612.57. 

The  report  of  Mr.  W.  R.  Oartis,  assistant  engineer,  and  a  table  of 
commercial  statistics  furnished  by  the  collector  of  the  port  of  Bruns- 
wick«*are  transmitted  herewith. 

Money  statement. 

July  1,  1884,  amount  available f248  06 

Amonut  appropriated  by  act  approved  July  5,  1884 10, 000  00 

10, 248  06 
July  1, 1885,  amouut  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 9,860  63 

July  1,  1885,  amount  available 387  43 

(Amount  (estimated)  required  for  completion  of  existing  project 75, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhMtract  ofpropoaaU  for  construction  of  Jetty  in  Brunswick  Harbor,  Georgia,  opened  Sep- 
tember il,  18fi4, 


Va 


Names  of  bidden. 


S.-B 


■*»  0 


1  !  John  8.  Howell $0  73^ 

2  Atkins  4&  Hoffman 86 


as 

00 


$3  09 
3  48 


«  « 


$6,981 
7,631 


Date  of  commencing  work, 
and  monthly  progress. 


As  required  by  spectflcation. 
Do. 


Contract  awarded  to  John  S.  Howell,  at  the  prices  stated. 


report  of  mr.  w.  r.  curtis,  assistant  engineer. 

United  States  Engineer  Office, 

Fernandina,  Fla.,  June  30, 1885. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  during  the 
past  fiscal  year  for  "  Improving  Brunswick  Harbor,  Georgia." 

Work  commenced  December  10,  1884,  and  ended  May  31,  1885.  The  return-face  of 
the  jetty  has  been  raised  to  high-water  level  at  the  shore  end,  with  a  slope  of  4  feet 
to  the  outer  end. 

The  old  palmetto  crib-work  not  being  of  sufficient  width  to  be  raised  to  the  re> 
quired  height,  a  foundation  course  of  Tog  mattresses  30  feet  wide  was  laid  on  the 
lower  side  of  the  old  work,  and  a  second  course  of  20-foot  mattresses  placed  on  this 
foundation  course,  raising  the  new  work  to  the  level  of  the  old  cribs.  From  this 
height  the  work  was  continued  with  their  courbes  of  20-foot  mats  laid  with  a  lap  of  10 
feet  on  the  old  cribs  until  the  present  crest  was  reached  and  the  channel  behind  the 
jetty  completely  closed.  Several  30-foot  mats  were  laid  at  the  upper  side  of  the  re* 
tum-face,^  to  guard  against  any  scour  from  the  increased  current. 

Table  of  toork  done. 


Date. 


Mattresses. 


Stone. 


Beeember.  1884 
J^BBoarj,  1885.. 
febraary,  1885 
XaTvli.1885  ... 

1885 

V.  1885 

Total.... 


Square  yards. 

983.33 
1, 174. 40 
1, 310. 69 

778.84 
1, 355.  55 
1, 133. 82 


6, 752. 13 


Oui)ic  yards. 
170.96 
171. 42 
177.10 
85.77 
176.19 
208.86 


990.80 


1228   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

An  ezaiuination  made  Jnne  3  and  4,  1885,  shows  the  9-foot  carve  of  1884  to  have 
increased  in  width  and  uniformity  in  front  of  the  city.  The  r2-foot  curve  near  Mo- 
Cullough's  wharf  has  advanced  several  hundred  feet^andthe  depths  found  in  1884 
have  litaintained,  and  at  several  points  have  increased. 

Although  the  work  has  been  completed  but  a  short  time  there  is  a  marked  increase 
of  ebb-current  near  the  city  shore. 
A  chart  showing  soundings  in  June  1H85  accompanies  this  report. 
Very  respectfully,  your  obedient  servant, 

W.  R.  Curtis, 
AsHatani  Engineer. 
Col.  Q.  A.  GiLLMORE, 

Carpa  of  Engineers  U,  S,  A.J 


COMMERCIAL  STATISTICS. 


Arrivals  and  clearances  of  vessels^  and  commerce  at  Jirunswiok,  Ga.,  from  January,  1878, 

to  December  31,  1884. 


ARKIVED. 


Year. 


1878 
1870 
1880 
1881 
1882 
1883 
1884 


Coastwise. 


1 

< 

1 

i 

> 

H 

116 

32,584 

148 

44.307 

271 

77,856 

270 

100,451 

835 

128,140 

200 

110, 302 

280 

88.063 

850 
1,000 
1.802 
2,230 
2,650 
2,368 
1,883 


Foreign  ports. 


American  vessels. 


36 
33 
36 
13 


11 
10 


a 

o 

H 


10, 218 
8,235 

11, 210 
4.174 


7  >    2,005 


4,814 
4.434 


270 
232 
317 
08 
57 
107 


Foreign  vessels. 


41 
40 
80 
63 
63 
87 
126 


10,008 
17,580 
14,006 
30,270 
26,058 
40,765 
62,818 


Total. 


a 


61,810 
70,221 
103,871 
134,804 
152,202 
155, 881 
155^815 


1,613 
1,700 
2,641 
3,088 
3,416 
8,454 
3,416 


CLE  ABED. 


1878. 
1870. 
1880. 
1881. 
1882. 
1883. 
1884. 


•124 

82,767 

874 

28 

0,231 

236 

40 

21.268 

550 

201 

63,266 

157 

42,845 

1,116 

21 

7,172 

172 

47 

21, 730 

555 

225 

71,247 

270 

78,013 

2,010 

14 

5,010 

115 

48 

10,077 

550 

332 

103,000 

262 

82.155 

1,732 

17 

7,218 

156 

87 

42,650 

1,014 

856 

182,032 

278 

06,170 

2,086 

10 

7,761 

170 

101 

48,600 

1,130 

308 

152,630 

257 

01,036 

1,062 

28 

11,268 

240 

124 

55^717 

1,360 

411 

158,021 

176 

62.027 

1,322 

38 

16,200 

335 

148 

70, 612 

1,633 

362 

148,748 

1,8a 

2,676 
2,001 
3,305 
3,571 
8,200 


COMMEBCB. 


Years. 


Valae  of 
exi>ort8. 


1878 
1870 
1880 
1881 
1882 
1883 
1884 


$1,372,842 
1, 304, 401 
1, 702, 570 
2, 230, 000 
2, 700, 000 
3. 437, 000 
3,500,000 


Value  of 
imports. 


$400 
8,107 
8,008 
4,377 
2,730 
3,803 
058 


Total  ool. 
lecttons. 


$4,560  07 
5,644  38 
17, 723  24 
20,305  30 
20,058  00 
22,011  O 
10. 780  88 


N.  T.  Drum, 
Special  Deputy  CoUeetar. 


Profile  of  retunx  face  of  JeUy 


HoriB«nUl  tcale 


Vertic&l  •caU. 


•o 


fill 


MOA.       » O 

=3  ■  ■  ■  ' 


J€9aj*  L^mr  19imtm^ 


s* 


•€ 


C# 
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N  13. 

IMPROVEMENT  OF  THE  ENTRANCE  TO  CUMBERLAND  SOUND,  BETWEEN 

GEORGIA  AND  FLORIDA. 

Daring  the  fiscal  year  ending  June  30,  1885,  the  work  of  improving 
the  entrance  to  Cumberland  Sound,  Georgia  and  Florida,  was  contin- 
ued in  accordance  with  the  project  submitted  with  my  report  of  June 
30, 1879,  printed  as  Appendix  I  8,  Annual  Beport  of  the  Chief  of  En- 
gineers for  1879. 

The  plan  of  improvement  comprises  the  construction  of  two  low  jet- 
ties composed  of  riprap  stone  resting  upon  a  foundation  mattress  of 
logs  or  logs  and  brush,  starting,  respectively,  from  the  shores  or  oppo- 
site sides  of  the  entrance  and  extending  seaward  across  the  bar  upon 
lines  so  directed  that  the  outer  ends  will  be  parallel  to  each  other  and 
from  2,500  feet  to  3,000  feet  apart,  or  such  distance  as  may  hereafter 
be  deemed  necessary. 

The  available  low- water  depth  has  heretofore  varied  from  11  feet  to 
13  feet,  with  a  mean  rise  and  fall  of  tides  of  about  6  feet.  Two  low  jet- 
ties reaching  entirely  across  the  bar  would  be  expected  to  maintain  a 
low-water  channel  not  less  than  20  feet  to  21  feet  deep.  Greater  depth 
may  be  secured  by  carrying  the  jetties  to  higher  levels. 

The  cost  of  the  work  was  estimated  at  $2,071,023. 

On  account  of  the  exceptionally  small  appropriations  made  for  carry- 
ing on  this  work,  and  the  frequent  and  prolonged  suspension  of  opera- 
tions resulting  therefrom,  this  original  estimate  of  cost  will  doubtless 
be  considerably  increased. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY   1,  1884. 

North  jetty. — From  its  shore-end  on  Cumberland  Island  the  founda- 
tioDCOurseorapron,consistingof  logand  brush  mattresses  overlaid  with 
broken  stone,  extends  2,200  feet  on  a  range  bearing  south  63^  degrees 
east,  crossing  Cumberland  Channel.  It  then  follows  a  range  bearing  south 
80  degrees  east  for  a  length  of  5,172  feet.  The  total  length  of  the  apron 
is  therefore  at  present  7,372  feet.  Its  seaward  end  is  located  in  shallow 
water  not  far  from  the  North  Breakers,  north  of  Pelican  Shoal  The 
mattresses  are  from  25  to  52  feet  wide  and  from  19  to  22  inches  thick. 
At  the  deeper  portions  of  Cumberland  Channel,  for  a  length  of  1,493 
a  second  course  of  mattresses,  20  feet  to  25  feet  wide,  rests  upon  the 
bottom  course.  Here  the  foundations  for  two  spurs  were  also  laid  on 
the  south  side  of  the  jetty.  Thus  far  15,612  cubic  yards  of  riprap  stone 
had  been  used  in  the  work. 

ISouth  jetty. — The  starting  point  of  the  south  jetty  is  located  on  the  east- 
ern shore  of  Amelia  Island,  about  5,700  feet  from  Fort  Clinch.  Thebottom 
course  has  been  laid  to  an  aggregate  length  of  4,167  feet,  the  mattresses 
varying  from  40  to  87  feet  in  width.  The  shore  end  for  a  distance  of 
1,619  feet  is  directed  due  east.  The  rest  is  laid  on  a  range  north  68  de- 
grees 32  minutes  east.  The  work  has  reached  the  deep-water  pocket 
east  of  Amelia  Island.  A  total  amount  of  9,793.5  cubic  yards  of  rip- 
rap stone  has  been  deposited  upon  the  mattresses. 

FMt. 

Length  of  north  ietty  foundation  InneSO,  1884 7,372 

Length  of  soath  jetty  foundation  Jane  30,  1884 4,167 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885. 

For  contiDuiug  this  improvement  daring  the  past  fiscal  year  an  appro- 
priation of  $75,000,  made  by  act  of  Congress  approved  July  5,  1884, 
Tras  available,  together  with  a  balance  of  $813.78  on  hand  July  1, 1884. 

The  work  done  was  confined  to  extending  the  foandation  coarse  of  the 
soath  jetty  seaward. 

On  Aagust  16, 1884,  proposals  were  invited  for  expending  the  above- 
named  appropriation  in  continaing  the  work  on  the  jetties.  Two  de- 
signs for  mattresses  were  described  in  the  specifications,  either  one  of 
which  might  be  used  at  the  option  of  the  contractor.  These  designs 
were  identical  with  those  employed  under  the  previous  contracts  for  im- 
proving this  locality  and  also  the  mouth  of  Saint  John's  River,  Florida, 
of  which  a  detailed  description  was  given  in  my  annual  report  upon  the 
latter  improvement  for  the  year  ending  June  30, 1883. 

Messrs.  Lara  and  Ross  were  the  lowest  bidders,  and  a  contract  was 
made  with  them  September  27,  1884. 

Work  was  commenced  on  December  10, 1884,  and  terminated  June 
30, 1885. 

The  first  mattress  was  placed  about  75  feet  inside  firom  the  outer  end 
of  the  south  jetty.  The  actual  seaward  advance  of  the  bottom  coarse 
during  the  past  fiscal  year  aggregated  3,507  linear  feet,  following  for  that 
length  the  second  range,  adopted  in  November,  1882,  bearing  north  68 
degrees  32  minutes  east.  The  jetty  has  now  reached  a  point  whence 
another  more  easterly  course  will  be  taken,  when  operations  can  be  re- 
sumed. 

All  the  mattresses  were  100  feet  wide,  about  IS  inches  thick,  and 
loaded  with  12  inches  of  stone,  the  outer  end  mattress  receiving  6 
inches  thickness  additional.  The  present  outer  end  of  the  foundation 
course  rests  in  17  feet  depth  of  water  at  low  tide.  Forty-two  thousand 
five  hundred  and  fifty-six  square  yards  of  mattresses  and  13,487  cubic 
yards  of  riprap  stone  were  used  in  the  work  during  the  fiscal  year. 

The  length  of  the  foundation  courses  of  the  two  jetties,  measured 
along  their  axes,  are  as  follows : 

F46L 

Length  of  foundation  of  north  jetty,  June  30, 1885 7, 378 

Length  of  fonndation  of  south  jetty,  June  30,  18«5 7,667 

No  work  can  be  done  during  the  fiscal  ye^r  just  commenced  unless 
an  appropriation  is  made  by  Congress  at  an  early  day  during  the  next 
session. 

CONDITION  AND  EFFECTS  OF  THE  WORK. 

The  ebb  and  flood  currents,  which  at  the  beginning  of  last  season's 
work  crossed  the  south  jetty  obliquely,  have  lately  been  observed  to 
have  changed  their  direction,  and  now  run  about  parallel  to  it.  A  re- 
markable shoaling  has  taken  place  on  the  last  length  of  about  1,300 
feet  laid  in  May  and  June,  1885.  A  profile  along  the  axis  of  the  jetty 
was  made  about  May  1,  1885.  The  greatest  depths,  nearly  25  at  low 
water,  then  existed  on  the  extreme  outer  100-foot  lengths.  Back  of  this, 
to  a  point  about  6,400  feet  from  the  shore  end,  the  depths  varied  from 
20  to  21  feet.  On  this  reach  it  was  found  that,  as  the  work  of  sinking 
the  new  mattresses  proceeded,  a  shoaling  of  about  2  feet  had  taken 
place  in  advance.  In  the  deep  pocket  near  the  outer  end  the  shoal- 
ing amounted  to  aboui  7  feet.  Practically  the  irregular  sea-bottom  on 
the  entire  length  mentioned  had  been  leveled  off  and  raised  to  a  re- 
duced and  rather  uniform  low  water  depth  of  about  18  feet.  A  similar 
though  not  so  remarkable  a  shoaling  in  advance  of  the  south  jetty  had 
also  been  noticed  when  operations  were  in  progress  about  two  years  ago. 


APPENDIX   N REPORT   OF   GENERAL    GILLMORE.  1231 

Near  the  shore  end  of  the  south  jetty  both  the  high  and  low  water 
lines  have  advanced  seaward  several  hundred  feet  since  1883. 

No  other  special  changes  in  the  vicinity  of  the  jetties  or  upon  the 
bar  have  been  observed  since  last  year's  report.  It  is  possible  that  a 
survey  now  in  progress  may  disclose  some  new  facts. 

I  beg  leave  to  invite  attention  to  the  fact  that  when  operations  were 
resumed  under  the  last  appropriation  a  period  of  about  twenty-one 
months  had  elapsed  during  which  no  work  had  been  done  on  the  im- 
provement for  want  of  funds.  The  operations  first  commenced  four 
years  ago,  and  since  that  time  the  sum  of  (255,000  has  been  appro- 
priated for  the  work,  or  less  than  one-eighth  of  the  estimate  cost  of  the 
projects  At  this  rate  of  progress  it  will  require  between  thirty  and 
forty  years  to  complete  the  project.  The  slowly- advancing  and  unfin- 
ished jetties  remaining  exposed  to  deterioration  and  injury  from  winds 
and  waves,  the  total  cost  of  the  undertaking  must  unavoidably  be  in- 
creased, and  the  achievement  of  even  a  part  only  of  the  object  in  view 
will  be  indefinitely  delayed. 

Remarks  have  been  made  by  me  in  former  annual  reports  of  the  ad- 
vantage peculiar  to  the  harbor  of  Fernandina  in  regard  to  its  large  ca- 
pacity and  its  deep  and  well^sheltered  anchorage. 

With  a  bar-channel  deepened  as  proposed  the  port  will  become  at 
once  far  more  valuable  and  attractive  for  maritime  and  naval  purposes, 
and  will  become  in  a  large  measure  a  convenient  harbor  of  refnge. 

For  reasons  here  indicated,  I  urgently  recommend  that  the  next  ap- 
propriation by  Congress  for  this  work  be  made  at  as  early  a  date  as 
possible,  and  that  it  be  on  a  liberal  scale. 

This  work  is  located  in  two  collection  districts,  the  north  Jetty  being  in  the  collec- 
tion district  of  Saint  Mary's,  Ga  ,  and  the  south  Jetty  in  that  of  Fernandina,  Fla. 
Fernandina  is  the  nearest  port  of  entry.  Import  duties  collected  during  the  year 
1884,  $1,331. 

The  following  appropriations  have  been  made  for  the  improvement  of 
the  entrance  to  Cumberland  Sound : 

By  act  of  Congress  approved  June  14,  1«B0 $30,000 

By  act  of  Congress  approved  March  3,  1881 100,000 

By  act  of  Congress  passed  August  2,  1882 50, 000 

By  act  of  Congress  approved  July  5,  1884 ^ 75, 000 

Total 255,000 

The  expenditures  to  June  30,  1885,  including  outstanding  liabilities, 
were  $251,301.69. 

Since  the  cost  of  the  approved  project  is  estimated  at  $2,071,023,  an 
aggregate  sum  of  $1,816,023  has  yet  to  be  provided  by  appropriations. 

The  following  drawings  and  papers  are  transmitted  herewith: 

Sheet  1.  Chart  showing  location  of  south  jetty  and  progress  made  in  its  construc- 
tion to  June  30,  1865,  and  present  depth  on  the  bar. 
Sheet  2.  Section  of  south  jetty  and  plan  of  mattress  as  built  to  June  30,  1885. 
Report  of  Mr.  W.  R.  Curtis,  assistant  engineer. 
A  table  of  commercial  statistics,  furnished  by  the  collector  of  the  port  of  Fernandina. 

Money  statement 

Jaly  1,  1884,  amount  available S813  78 

Amount  aj^iropriated  by  act  approved  July  5,  1884 75, 000  00 

75, 813  78 
July  1,  18^5,  amouut  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1-84 $55,276  62 

July  1,  1885,  outstanding  liabilities 16,8:^  85 

72, 115  47 

July  1,  1885,  amount  available 3,698  31 
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{Amount  (estimated)  re<]| nixed  for  completion  of  existing  project $1,806,023 
Araoantthat  can  be  prohtably  expended  in  fiscal  year  endingjune  30,1887        600,000 
Submitted  in  compliance  with  requirements  ot  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Jbstract  of  proposals  for  conatrwition  of  jetties  in  Cumherf^ind  Sounds  Georgia  and  Florida^ 

opened  September  11,  1884. 


MattroRBeB    a*^  \  A^jgregate 

No.i         Names  of  bidders.  P®^  **1'**''®  onbio  vard   i     oo*tof 

yard.       cuoioyara.     ^j^^  work. 


1 
2 
8 
4 


AtkiDs  A  Hoffman 
Levi  S.  Barrows... 

J.  H.  Staats 

Lara  d&  Ross 


$0  87 
0  74 
0  60 
0  69 


$3  48 
a  49 
8  85 
8  09 


$57,710 
50,850 
66.860 
51,100 


Date   of  oommenoing   work 
and  monthly  progress. 


As  required  by  speoifioations. 
Do. 
Do. 
Dow 


Contract  awarded  to  Lara  &  Ross  at  the  prices  stated. 


report  of  mr.  w.  r.  curtis,  assistant  engineer. 

United  States  Engineer  Office, 

Femandinaf  Fla,,  July  1,  1885. 

COLONKL :  Ihave  the  honor  to  submit  the  following  report  of  operations  during  the 
past  fiscal  yeai*  for  **  improving  Cumberland  Sound,  Georgia  and  Florida." 

Operations  were  confined  to  the  extension  of  the  south  jetty.  Its  foundation  course 
was  extended  from  a  point  4,160  feet  from  the  shore  end  to  a  point  7,667  feet  distant, 
the  total  advance  being  3,507  feet.  Work  begun  December  10,  1884,  and  ended  June 
30, 1885  ;  63  mattresses  with  a  uniform  width  of  100  feet  were  used  in  this  work,  and 
were  losidt^dwith  12  inches  of  stone,  except  the  outer  mat,  which  received  18  inches. 

When  work  was  commenced  in  December,  1884,  there  was  a  strong  current  across  the 
line  of  the  jetty  on  both  flood  and  ebb  tides,  the  ebb  current  running  nearly  east- 
southeast  and  the  flood  current  northwest. 

The  effect  of  the  work  done  since  that  time  has  been  to  change  this  littoral  current 
until  at  the  present  time  it  runs  parallel  with  the  axis  of  the  jetty,  and  the  tide-rip 
which  marked  the  line  of  the  jetty  has  nearly  disappeared. 

The  shore-line  has  advanced  several  hundred  feet  near  the  shore  end  of  the  jetty 
since  the  survey  of  1883,  the  low-waterline  being  nearly  out  to  "Kingsley's  Bank." 

No  work  has  been  done  on  the  north  jetty  during  the  past  fiscal  year.  An  examina- 
tion made  on  June  29, 1885,  shows  the  shore  end  to  be  well  sanded  over  above  low- 
water.  The  exposed  portions  on  the  shoal  are  well  protected  by  sand  and  shells 
which  completely  cover  the  rock  where  seen. 

No  apparent  change  has  taken  place  since  1884.  The  brush  and  log  binders  of  the 
more  exposed  mattresses  were  gone,  but  the  logs  are  in  good  condition  and  not  lAnch 
injured  by  worms. 

LENGTH  OP  COURSES  OF  NORTH  JETTY,   JUNE  30,    1885. 

Feet 

Foundation  course 7, 372 

Second  course   1, 439 

Total  (both  courses) 8,811 

Soundings  taken  on  the  bar  on  June  26  show  a  depth  of  12  feet  below  mean  low 
water  of  United  States  Coast  Survey  establishment.  The  gauge  to  which  these  sound- 
ings were  referred  is  located  on  the  wreck  of  the  steamer  City  of  Austin,  near  the 
outer  end  of  the  south  jetty,  and  is  probably  correct  to  within  0.05  feet. 

The  following  table  shows  the  amount  of  work  done  during  the  year  : 


Date. 


December,  1884 
Jan  aary,  1885.. 
February.  1886 
March,  1885  . . . 

April,  1885 

May,1885 

7aiie,1885 

Totals... 


Mattress. 


8 
6 
7 
9 
10 
20 
8 


63 


tSfguars  yards. 
2,029.89 
4,064.96 
4,756.77 
6,050.84 
6,781.88 
13, 498. 54 
5,414.88 


42,665.73 


Stone. 


OtdHaynirdt, 
753.67 
l,8SS.a 
1.420.51 
2, 16a  25 
1,989.  It 
8,876.14 
2,447.01 


13,487.0 


,  fffM. 


%4cco/m/f»ny^f^  mmnum/  r€/9cri  ^Ut^eif  t^UySlMUMf, 
/hr  iAe  /l^em/^Mtr  0n4i9^  t^ne  JO,  Af^J. 


-^-M^ 


it&K 
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A  progress  chart  and  profile  of  work  accompanies  this  report. 
This  work  is  in  the  collection  district  of  Fernandina,  Fla.,  which  is  the  port  of  entry. 
Very  respectfully,  your  obedient  servant, 

W.  R.  Curtis, 
AaHetant  Engineer. 

Col.  Q.  A.  GiLLMORB, 

Corps  of  EngineerSf  U.  8,  A, 


COMMERCIAL  STATISTICS. 

ArrivaU  and  eUaranoee  of  vessels  and  commerce  at  FemandinOf  Fla,,  from  January  1, 1677, 

to  December  31,  1884. 

ABRIYED. 


U77 
1878 
1879 
1880 
1881 
1882 
1883 


CoMtwiae. 


Jj 

i 

1 

9 

s 

O 

> 

H 

150 

100,681 

185 

120,865 

199 

133,300 

260 

156. 740 

227 

171, 584 

248 

146. 422 

170 

or..  773 

176 

105. 091 

t 


8.843 

3,900 
4,138 
4,470 
4,186 
3,274 
2.453 
2,864 


Foreign  porta. 


Amerioaa  yessols. 


32 
16 
28 
84 
17 
16 
6 
3 


« 

I 


8,088 

3,985 

9,634 

22,396 

11,865 

9.056 

1,769 

865 


I 


217 
101 
252 
508 
314 
242 
43 
21 


Foreign  vesaelB. 


9 


40 
42 
10 
22 
24 
15 
13 
8 


i 


12.541 
8,294 
5.645 
9,403 

11.  592 
6,639 
5,239 
3,328 


S 


404 
215 
126 
240 
271 
151 
187 
88 


222 
223 
237 
316 
268 
279 
189 
187 


Total. 


a 
a 

o 

H 


122,200 
133.144 
148.588 
188,  599 
195, 041 
182,117 
102,  781 
109,284 


s 


3,782 
4.22B 
4,616 
6.308 
4,771 
8,667 
2,638 
2,978 


CLEARED. 


1877 
1878 
1879 
18M 
1881 
1882 
1883 
1884 


165 

106.638 

8,690 

24 

6,340 

166 

42 

13.641 

412 

231 

126, 619 

195 

124.883 

4.086 

19 

4.911 

123 

25 

9.080 

236 

230 

138.874 

205 

129.650 

4,079 

31 

11.066 

268 

12 

8.026 

164 

248 

148. 742 

246 

155,649 

4,505 

31 

14. 161 

3L»7 

24 

10.  202 

240 

301 

180,  012 

204 

137,  638 

3,730 

41 

22,  018 

506 

31 

15,  335 

351 

276 

174.  992 

217 

138.676 

3,166 

39 

15.  507 

370 

30 

14.963 

321 

286 

169. 146 

153 

87, 842 

2,245 

32 

8.925 

210 

24 

9.413 

231 

209 

106. 180 

178 

104,362 

2.688 

26 

8.809 

176. 

15 

6.488 

158 

219 

119. 659 

4,168 
4,445 
4,501 
5.072 
4.687 
3,857 
2,688 
3,022 


COHMERCB. 


Yeara. 


1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 


Value  of 
exporta. 


$315, 446 
258. 184 
283. 476 
259,  514 
877.887 
864.  513 
244.587 
171, 340 


Value  of 
importtt. 


f  19. 639 
11.862 
11,047 
15, 679 
14.537 
43,645 
15,  758 
6.859 


Dntiea  col> 
looted. 


$2,376 
2,090 
3.424 
7,808 
8,183 

36.590 
5,566 
1.331 


78  E 


C.  V.  HiLLYER, 

Deputy  CoUeotor. 
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N  14. 

IMPROVEMENT  OF  INSIDE  PASSAGE  BETWEEN  FERNANDINA  AND  SAINT 

JOHN^S  RIVER.  FLORIDA. 

• 

Appropriations  for  the  improvement  of  this  route  aggregating  $78,000 
were  made  at  various  times  between  the  years  1828  and  1838.  A  fur- 
ther appropriation  of  $10,000  was  made  in  1874,  and  two  others,  of 
$7,000  each,  by  the  acts  approved  March  3,  1879,  and  June  14, 1880, 
respectively. 

Only  $2,565.55  of  the  amount  last  appropriated  had  been  expended 
when  the  work  was  stopped. 

As  suggested  in  previous  reports,  the  recently  completed  direct  line 
of  railway  between  Feruandina  and  Jacksonville  and  the  improvement 
of  the  bar  at  the  mouth  of  Saint  John's  Biver  afford  passengers  and 
freight  a  choice  between  transit  by  rail  and  transit  by  sea  and  river  by 
coasting  steamers,  and  the  neccessity  for  continuing  the  improvement  of 
this  inside  passage  is  therefore  not  urgent  at  the  present  time;  still  the 
inside  passage  between  Savannah  and  Jacksonville,  which  actually  con- 
tinues far  into  the  interior  of  Florida  by  means  of  the  Saint  John's 
River,  maybe  considered  a  valuable  water  route  for  many  purposes.  Its 
importance  in  the  case  of  the  United  States  becoming  involved  in  war 
with  a  maritime  power  has  been  pointed  out  in  former  reports.  Its  im- 
provement, when  undertaken,  should  be  on  a  liberal  scale. 

The  following  appropriations  have  been  made  for  this  work  since 
1874 : 

By  act  of  Congress  approved  June  23,  1874 $10,000  00 

By  act  of  Congress  approved  March  3,1879 7,000  00 

By  act  of  Congress  approved  June  14,  1880 7,000  00      | 

Total 24,000  00 

The  total  expenditures  since  1874,  including  the  cost  of  survey,  were 
$19,565.55. 

This  inland  route  is  partly  in  the  collection  district  of  Fernandina  and  partly  in 
that  of  Saint  John's,  of  which  Fernandina  and  Jacksonville  are  the  respective  ports 
of  entry. 

Money  statement. 

July  1,  1884,  amount  available $4,434  45 

July  1,  1885,  amount  available 4.434  45 


N  15. 

pbeliminary  examination  of  darien  harbor,  and  the  altamaha 
river.  from  darien  to  its  mouth,  georgia. 

United  States  Engineer  Office, 

New  YorJc,  November  3,  1884. 

General.  :  The  river  and  harbor  act  approved  July  5,  1884,  pro- 
vides for  a  preliminary  examination  being  made  of  Darien  Harbor  and 
the  Altamaha  River,  from  Darien  to  its  month,  Georgia.  The  work 
was  assigned  to  my  charge  by  Department  letter  dated  July  31,  1884, 
with  instructions  to  state  in  my  report  whether,  in  my  judgment,  the 
harbor  or  river  is  worthy  of  improvement,  and,  if  so,  to  accompany  the 
report  with  an  estimate  of  the  cost  of  making  a  survey,  including  ft 
project  and  estimate  of  improvement. 

The  examination  was  made  under  my  direction  by  my  assistant,  Gapt 
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T.  N.  Bailey,  Corps  of  Engineers,  and  I  have  the  honor  to  sabmit  the ' 
following  report : 

Darien  Harbor  is  understood  to  mean  Darien  Elver,  from  the  town  of 
Darien  to  its  entrance  in  Doboy  Sound  and  the  Atlantic  Ocean.  This 
river  is  the  nortlierly  main  branch  of  Altamaha*  River,  which  divides 
into  several  channels  about  12  miles  above  Darien.  The  middle  or 
most  important  southerly  branch  of  the  delta  retains  the  name  of  Al- 
tamaha River;  it  enters  the  Atlantic  Ocean  through  Altamaha  Sound. 
Below  Darien  it  is  separated  from  Darien  River  by  GeneraPs  and  Rock- 
edundy  islands.  * 

There  is  no  commerce  on  the  Altamaha  branch  except  some  trans- 
I)ortatiou  of  rice  crops  in  vessels  of  shallow  draught.  The  bar  at  the 
entrance  has  not  over  15  feet  of  water  at  high  tide,  and  the  channel 
over  it  is  not  buoyed. 

The  mean  rise  and  fall  of  the  tide  is  7  feet. 

The  outlet  by  way  of  Darien  River  is  naturally  the  best,  and  is  used 
almost  exclusively  by  the  commerce  of  Altamaha  River  and  its  tributa- 
ries. 

It  appears  that  the  navigation  of  Darien  Harbor  and  river  has  more 
or  less  deteriorated  of  late  years,  and  serious  apprehensions  are  enter- 
tained by  the  business  community  of  Darien  that  its  value  as  a  ship- 
ping port  will  rapidly  decline  unless  its  improvement  is  undertaken  by 
the  General  Government. 

Several  shoals  which  obstruct  navigation  between  the  town  and  Doboy 
Island  require  to  be  removed  to  enable  vessels  that  can  cross  the  bar 
to  receive  their  full  cargoes  at  Darien  itself.  Four  of  these  shoals  were 
temporarily  improved  by  dredging  in  1879,  by  means  of  an  appropria- 
tion of  $8,000  made  by  act  of  Congress  approved  June  18, 1878,  and 
low- water  depths  of  from  12  to  14  feet  were  obtained ;  but  these  depths 
do  not  seem  to  have  been  preserved. 

There  are  some  shoal  places  above  Darien  which  seriously  impede 
steamboats  and  rafts  on  their  way  to  that  town,  notably  Cooper^s  Bar, 
6  miles  above,  which  has  its  former  low- water  depth  of  3  feet  now  re- 
duced to  about  6  inches. 

It  should  be  stated,  also,  that  prior  to  1875  vessels  drawing  nearly 
22  feet  could  pass  Doboy  Bar  at  common  spring  tides;  whereas  pilots 
do  not  now  consider  it  safe  to  carry  out  vessels  loaded  deeper  than  18 
or  19  feet.  It  seems  that  the  existing  channel  is  gradually  filling  up, 
and  that  a  new  channel  to  the  northwest  is  in  progress  of  formation. 

Captain  Bailey's  report,  which  is  herewith  transmitted,  includes  sev- 
eral letters  from  prominent  business  men  at  Darien,  containing  inter- 
esting information  and  some  statistics,  to  which  attention  is  invited. 

In  view  of  the  undoubted  importance  of  Darien  as  a  shipping  port 
for  the  products  of  the  vast  area  of  fine  timber  land  drained  by  the 
Altamaha,  the  Oconee,  Ocmulgee,  and  many  other  affluents,  Darien 
Harbor  and  River  are  considered  worthy  of  improvement,  and  it  is  re- 
commended that  the  sum  of  $1^0  be  allotted  for  making  the  necessary 
survey  and  gaugings  between  Darien  and  the  mouth  of  the  river  and 
for  an  examination  of  the  entrance  from  the  sea  across  Doboy  Bar. 

Altamaha  River,  ''from  Darien  to  its  month," is  not  recommended  as 
being  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMOBE, 

Colonel  of  EngineerSy  Bvt  Maj,  Oen.y  U.  8.  A. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  &  A. 
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report  of  captain  thomas  n.  baiust,  corps  of  ekginber8. 

United  States  Engineer  Office, 

Charleston,  S.  C,  Ootober  22,  1884. 

Colonel:  In  compliance  with  yoar  instructioaa  of  Augusts,  18S4, 1  have  the  honor 
to  submit  the  following  rcfport  of  an  examinalion  of  **  Darien  Harbor,  and  the  Alta- 
maha  River  from  Darien  to  its  mouth,  Georgia": 

*^  Darien  Harbor"  is  interpreted,  by  direction,  to  mean  the  harbor  proper,  and  the 
Darien  River  from  Darien  to  Doboy  Sound.  The  '^Altamaha  River  from  Darien  to  its 
month  "  is  understood  to  refer  to  the  Altamaha  River  from  about  General's  Cut  to 
Altamaha  Sound,  or  its  sea  bar. 

Darien  is  not  on  the  Altamaha  River.  This  report  is  based  on  information  received 
from  the  following  sources:  An  extensive  correspondence  and  personal  interviews 
with  prominent  citizens  of  Darien  and  vicinity ;  an  examination  of  Coast  Sarvey 
oharts;  data  previously  received  by  personal  visits  to  Darien;  examinations  made 
during  recent  work  on  Lower  Altamaha ;  published  reports  of  the  Chief  of  Engineers, 
U.  8.  A.,  and  other  sources.  The  Alt>amaha  is  the  most  important  river  of  Goorgia. 
It  is  formed  by  the  Oconee  and  Ocmulgee,  and  is  155  miles  long  to  Darien.  It  enters 
the  Atlantic  Ocean  through  Altamaha  Sound. 

From  a  point  about  12  miles  above  Darien,  seaward,  the  river  divides  into  a  nam- 
ber  of  channels;  those  to  the  south  collect  in  Altamaha  Sound,  while  the  Darien 
River,  from  Darien  to  Doboy,  is  the  main  northern  cue,  and  flows  into  Duboy  Sound. 
There  are  numerous  links  connecting  the  arms  of  the  delta. 

The  Darien  River  outlet,  being  naturally  the  best,  is  the  one  almost  exclusively  used 
by  the  Altamaha  River  commerce.  The  business  over  the  other  outlet  is  comparatively 
alight.     It  has  not  been  considered  necessary  to  buoy  the  entrance  to  Altamaha  Soand. 

There  have  been  appropriated  to  date,  for  improving  the  Altamaha  River  and  its 
tributaries,  about  $125,000. 

The  present  project  for  improving  the  Altamaha  River  contemplates  an  80-foot 
channel,  3  feet  deep  at  low  stage,  down  as  far  as  Darien. 

Under  this  project  the  obstnctions  above  Darien,  herein  referred  to,  can  receive 
attention.  It  would  appear  advantageous,  however,  to  include  this  part  of  the 
stream  above  Darien  in  any  project  for  improving  Darien  Harbor. 

At  present  the  deepest  usual  draught  which  can  be  carried  through  Darien  Harbor 
(i.  e.,  Darien  to  Doboy)  is  14  feet.  The  principal  obstructions  are  six  shoals  of  mud 
and  sand,  bearing  a  depth  of  from  8^  to  10  f<M5t  at  mean  low  tide.  The  rise  of  the 
tide  here  is  about  6.5  feet.  lu  1879  $S,000  was  expended  in  dredging  some  of  these 
shoals,  to  afford  temporary  relief;  they  were  cut  to  a  mean  low- water  depth  of  from 
12  to  14  feet.  It  is  claimed  by  Capt.  J.  I.  Chaucy,  an  experienced  Darien  pilot,  that 
if  these  shoals  were  permanently  improved  to  a  14  or  15  foot  mean  low-water  depth, 
vessels  drawing  from  20  to  21  feet  could  pass  from  Doboy  to  Darien. 

Vessels  now  receive  their  deep-draught  loads  at  Doboy,  although  Darien  is  the 
shipping  port.  From  Doboy  to  soa,  the  only  obstruction  is  Doboy  Bar.  This  bar  is 
about  4  miles  southeast  of  Sapelo  light-house;  is  between  the  ''north  breaker"  and 
the  ''south  breakers"  Of  Coast  Survey  chart  No.  44o. 

The  soundings  in  this  vicinity  on  chart  were  taken  in  18o"J;  they  show  a  minimum 
mean  low-water  depth  of  14  feet  at  the  site  of  Doboy  Bar. 

The  present  reported  mean  low- water  depth  on  the  bar  is  11  feet,  and  it  is  stated  to 
be  only  200  feet  through  the  crest  at  a  14-foot  depth. 

I  have  been  iuformed  that  the  bar  had  a  depth  of  from  21  to  22  feet  at  mean  high 
water  (tide  7  feet)  from  1860  t^  about  1874;  since  the  latter  date  it  has  shoaled  to 
about  18  feet,  mean  high  water. 

I  submit  the  following  letters  and  extracts:* 

•  •  •  *   «  *  •  • 

It  appears  that  the  improvement  of  Doboy  Bar  is  of  the  most  importance. 
This  would  not  be  included  in  the  defined  "  Darien  Harbor." 

Statement  of  the  marine  and  export  trade  of  the  port  of  Darien,  Ga, 


Year. 


Year  ending  June  30 — 


Items. 


1878. 


Number  of  vessels. 
Tons 

Average  tonnage  . . 


187 

94.784 

507 


Hewn  timber feet . .   28,  IW,  100 

Sawn  timber do. .    24, 078,  U5(I 

Deals..... do..    13,435,191 

Shipped  via  St.  Simons .  .do . .  I    8, 496, 464 


1879. 

1881. 

1883. 

172 

81,  878 

473 

275 
134,  019 

487 

236 

109. 436 

466 

21,  946,  &4'2 

22,  901. 474 
13, 404,  899 

9, 000,  000 

44. 443,  042 

4L,  061,  516 

9.171,052 

9,  721,  837 

25, 709,  502 

44, 188,  787 

7,  894.  656 

6,  204. 184 

1883. 

1884. 

192 

89,324 

465 

184 

86;  731 

471 

12, 542, 607 

46, 191. 296 

7,322,264 

4, 172,  019 

■                ■ 

20,567.10 

37,309,52 

6,164,17T 

4  97^539 

Total '  74,173,411     67,252,915   104,397,447  |  83,997,129  I  70,228,186  j  68,959^427 


•Omitted.    Printed  in  House  Ex.  Doc.  No.  260,  Forty-eighth  CongresSj  second  seasioB. 
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Further  Teaeons  for  improying  Darien  Harbor  are : 

(1)  To  secure  the  full  oeuefit  of  the  expeoditures  already  made  on  the  Altamaha 
and  its  tributarieB. 

(2)  Military  couBideratiouB — Daiien  Harbor  being  part  of  the  eastern  branch  of  the 
proposed  southern  transportation  route  connecting  the  Mississippi  River  at  Paducah, 
oy  the  vay  of  the  Tennessee,  Ocmulgce,  and  Altamaha  riTers,  ^ith  the  Atlantic  Ocean 
and  the  harbor,  is  also  part  of  the  inside  route  or  interior  coast  line  of  water  commu- 
nication which  has  recently  received  the  attention  of  Congress. 

The  work  is  in  the  collection  district  of  Brunswick.  Darien  is  the  nearest  port  of 
entry,  and  Sapelo  the  nearest  light-house.  Amount  of  revenue  collected  at  port  of 
Darien,  Ga. — 

Fiscal  year  ending  June  30 — 

18»1 186.444  23 

1882 13,929  66 

1883 12,151  15 

1884 13,681  73 

From  all  the  foiregoing  I  am  of  the  opinion  that  **  the  Altamaha  River,  from  Darien  to 
its  mouth,  Georgia,  is  not  worthy  of  improvement,"  and  that ''  Darien  Harbor,  Ga./' 
18  worthy  of  improvement. 

Very  respectfnllyi  your  obedient  servant, 

Tbos.  N.  Bailst, 
Captain f  Corps  of  £ngineer§. 

Col.  Q.  A.  GiLLHORR, 

Corps  of  Engineers,  U,  8.A, 


N  z6. 

buryet  of  darien  harbor,  georgu. 

United  States  Engineer  Office, 

New  YorJcj  January  30, 1885. 

General  :  I  have  the  honor  to  submit  herewith  the  following  report 
of  a  survey  of  Darien  Harbor,  Georgia,  made  in  pursuance  to  instruc- 
tions contained  in  Department  letter  dated  November  21, 1884.  A  pre- 
liminary examination  of  the  locality  assigned  to  my  charge  by  the  letter 
of  the  Chief  of  Engineers  of  July  31, 1^84,  had  previously  been  made 
under  my  direction,  my  report  of  which  was  forwarded  under  date  of 
Kovember  3, 1884. 

The  survey  of  Darien  Harbor  was  made  under  my  direction  by  Gapt. 
T.  N.  Bailey,  Corps  of  Engineers,  who  was  assisted  in  the  work  by  Mr. 
J.  P.  Allen  and  Mr.  W.  B.  Curtis,  assistant  engineers. 

Darien  Harbor  is  generally  understood  to  mean  Darien  Biver  from  the 
town  of  Darien  to  its  entrance  into  Doboy  Sound,  a  leugth  of  about  12 
miles  measured  along  the  tortuous  channel  of  the  river. 

About  12  miles  above  Darien  the  Altamaha  Eiver  divides  into  two 
branches,  which  are  further  subdivided  in  approaching  the  Atlantic 
Ocean.  The  south  branches  collect  in  Altamaha  Sound.  Darien  Biver 
forms  the  northerly  main  branch,  and  is  separated  from  the  southerly 
main  branch  which  retains  the  name  of  Altamaha  Biver  by  General's 
and  Bockedundy  Islands. 

The  best  navigal>le  channel  is  in  Darien  Biver ;  it  is  almost  exclusively 
used  by  the  Altamaha  Biver  commerce. 

The  banks  of  the  river  are  muddy  and  low,  at  about  the  level  of  high 
water.  In  entering  the  river  from  the  sea,  the  first  high  land  of  any 
extent  met  with  is  occupied  by  the  towu  of  Darien. 

The  survey  had  shown  that  the  navigation  of  Darien  Biver  is  at 
seven  points  more  or  less  obstructed  by  shoals  with  mimimum  low-water 
depths  over  them  of  from  6.3  to  10.6  feet.   The  several  reaches  between 
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these  shoals  have  nowhere  less  than  12  feet  depth  at  mean  low  water. 
The  shoals  are  scattered  over  a  length  of  river  of  9|  miles  from  Darien 
to  Doboy  Island.  The  mean  rise  and  fall  of  tides  in  the  river  is  6^  feet 
Owing  to  the  obstructions  mentioned,  the  present  high-water  draught 
of  vessels  is  limited  to  13  or  14  feet.  From  Doboy  down  river  there  is 
sufficient  depth  of  water  for  vessels  that  can  cross  Doboy  Bar,  and  sea- 
going vessels  cannot,  therefore,  complete  their  cargoes  at  Darien  bat 
have  to  proceed  to  Doboy  for  that  purpase. 

From  letters  of  prominent  business  men  in  Darien  and  vicinity,  copies 
of  which  are  given  in  Captain  Bailey's  report,  it  appears  that  Doboy 
Bar  has  been  getting  shoaler  during  the  last  fifteen  or  sixteen  years. 
Its  low-water  depth  was  14  feet  in  186<S;  according  to  present  reports 
of  pilots  it  is  now  only  10.6  feet.  The  letters  agree  in  stating  that  in 
1875,  and  previously,  vessels  drawing  21  or  21^  feet  could  cross  the  bar, 
while  at  present  pilots  deem  it  unsafe  for  vessels  to  load  deeper  than  19 
feet  at  highest  spring  tides. 

Between  Darien  and  the  point  about  12  miles  above  where  the  Alta- 
maha  is  divided  into  two  streams,  there  are  three  places  where  the  river 
is  obstructed  by  shoals,  namely,  at  Wesleyhorn,  Oouper's  or  Cooper's 
Bar,  and  at  the  junction  of  Darien  River  and  the  south  branch  of  the 
Altamaha;  located  10, 6,  and  3  mileSj^ respectively,  above  Darien.  Conp- 
er's  Bar,  especially,  needs  improvement;  there  is  scarcely  any  water 
over  it  at  low  tide,  causing  great  inconvenience,  since  all  the  timber 
brought  to  Darien  and  all  steamboats  plying  on  the  Altamaha  and 
its  tributaries  are  compelled  to  cross  this  shoal.  It  seems,  however, 
that  this  portion  of  the  river  cannot  properly  be  included  in  the  desig- 
nation of  ^'Darien  Harbor,"  but  that  it  forms  part  of  Altamaha  Biver, 
for  the  improvement  of  which  appropriations  have  been  made  of  late 
years. 

By  act  of  Congress  approved  June  18, 1878,  the  sum  of  $8,000  was 
appropriated  for  the  improvement  of  the  harbor  at  Darien,  Ga.  This 
was  the  first  and  only  appropriation  thus  far  made  for  this  work.  It 
was  expended  in  dredging  on  three  of  the  shoals  in  Darien  River,  re- 
ferred to  above,  and  on  a  shoal  in  North  or  Ridge  River,  which  enters 
Darien  River  near  Doboy.  These  operations  afforded  temporary  relief 
to  navigation,  and  were  not  expected  to  do  more  than  this. 

Captain  Bailey  suggests  a  project  for  improving  Darien  Harbor  from 
Darien  to  Doboy,  with  a  view  of  establishing  a  continuous  navigable 
channel  with  a  minimum  low  water  depth  of  not  less  than  12  feet, 
which  would  increase  the  available  mean  high-water  depth  of  18  or  19 
feet,  whereas  at  present  it  practically  only  amounts  to  13  or  14  feet 
Vessels  of  correspondingly  increased  draught  could  then  come  in  or  go 
out  of  the  harbor  and  over  the  bar  on  the  same  tide. 

The  project  which  is  approved  and  herewith  recommended  to  the  De- 
partment embraces  the  removal  of  seven  shoals  between  Darien  and 
Doboy  by  dredging  to  a  minimum  depth  of  12^  feet;  and  also  the  con- 
struction of  wing-dams  at  five  of  these  shoals  for  maintaining  the  depth 
of  the  improved  channel.  The  dams  are  proposed  to  be  built  of  log 
mattresses  loaded  sufficiently  with  riprap  stone.  They  will  be^  highest 
at  the  shore  ends  and  tor  some  distance  out,  then  gradually  diminish  in 
height  and  end  in  an  apron  or  toe  next  to  the  channel.  The  approxi- 
mate location  of  tbe  dams  is  indicated  upon  the  accompanying  chart* 
of  the  survey,  except  that  of  the  work  on  Shoal  No.  1,  near  Doboy, 
which  is  for  the  present  omitted  in  order  to  give  the  matter  further 
study. 

*  Omitted. 
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is  estimated  that  aboat  6,400  linear  feet  of  wiug-dains  have  to  be 
,  aud  172,000  cubic  yards  of  material  to  be  removed  by  dredging,  at 
)bable  aggregate  cost  of  $170,000.  The  project  is,  of  course,  sub- 
to  such  modifications  in  the  locations  of  the  wingdanis,  and  in  the 
lis  of  construction,  as  a  longer  study  of  the  subject  may  suggest  as 
ssary  or  expedient. 

irien  by  last  census  had  a  population  of  2,000.  It  is  an  important 
t  for  the  export  of  timber  and  lumber,  being  the  natural  outlet  for 
3iue-forest  products  of  at  least  nineteen  counties  of  the  State  of 
'gia,  of  an  aggregate  area  of  about  14,000  square  miles,  drained  by 
iltamaha  and  its  numerous  tributaries.  The  population  of  these 
ties  was,  in  1880,  over  150,000,  an  increase  of  nearly  30  per  cent. 
3 1870.  Thousands  of  people  find  occupation  in  procuring,  manu- 
iring,  handling,  and  shipping  these  products.  This  business  will 
ably  go  on  for  many  y^ars,  for,  although  the  most  valuable  timber 
available  is  more  distant  from  the  rivers,  it  is  also  said  to  improve 
lality,  and  tramways  are  built  in  some  localities  for  hauling  it.  Gy- 
s  is  believed  to  exist  in  very  large  quantities,  and  is  extensively 
>rted. 

ie  annual  rice  crop  of  the  Altamaha  is  at  present  from  150,000  to 
KK)  bushels.  There  is  a  large  extent  of  land  on  that  river  and  its 
itaries  well  adapted  to  the  cultivation  of  this  cereal  not  yet  brought 
iT  bank. 

seems  that  shippers  in  Darien  begin  to  experience  trouble  in 
ining  as  favorable  freight  terms  as  those  which  prevail  in  neigh- 
ig  ports,  owing  to  the  condition  of  the  harbor,  and  especially  to 
»hoal  navigation  on  the  bar. 

*om  a  letter  from  the  city  and  county  authorities  at  Darien,  forming 
of  Captain  Bailey's  report  of  the  survey,  it  appears  that  during 
last  three  years  the  annual  export  of  timber  and  lumber  averaged 
87,000,000  feet,  valued  at  $1,200,000. 

9  work  is  located  iQ  the  collection  district  of  Branswick,  Georgia.  DarieD  is 
learest  port  of  eutry,  and  Sapelo  the  nearest  light-house.  Anipunt  of  revenue 
sted  at  the  port  of  Darien  during  the  fiscal  year  ending  June  30,  1884,  fil3,6bl.73. 

le  report  of  Capt.  T.  N.  Bailey,  Corps  of  Engineers,  and  the  chart 
le  survey,  are  sent  herewith. 

Very  respectfully,  your  obedient  servant, 

Q.   A.   GiLLMORB, 

Colonel  of  Engineers^ 
Bvt-Maj,  Oen.j  U.  8.  A. 

ig.  Gen.  John  Newton, 

Chief  of  Engineer8j  U.  8.  A. 


report  of  captain  thomas  n.  bailkt,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston f  8.  C\,  January  15,  1885. 

lonel:  In  compliance  with  your  instrnctionH  of  November  22,  1884,  1  have  the 

r  to  submit  the  following  report  of  a  survey  of  Darien  Harbor,  Georgia,  made  in 

mber,  1884,  andJanuary.  1885.     Darien  Harbor  was  interpreted,  bydin*ction,  to 

I  the  harbor  proper  aud  the  Darien  Kiver,  from  Darien  to  Doboy  Sound. 

e  Altamaha  is  the  most  important  river  of  Georgia.     It  is  formed  by  the  Oconee 

Ocmulgee,  and  is  155  miles  long  to  Darien.     It  enters  the  Atlantic  Ocean  through 

maha  Sound. 

om  a  point  about  12  miles  above  Darien  seaward,  the  river  divides  into  a  number 
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of  channels.  Those  to.  the  sonth  collect  in  Altamaha  Sound,  while  the  Darien  River, 
from  Darien  to  Doboy,  is  the  main  northern  one,  and  flows  into  Doboy  Soand. 

There  are  namerous  link.<«  connecting  the  arms  of  the  delta. 

The  Darien  River  outlet,  being  naturally  best,  is  the  one  almost  exclusively  used 
by  the  Altamaha  River  commerce.  The  business  over  the  other  outlets  is  compara- 
tively slight. 

It  has  not  been  considered  necessary  to  buoy  the  entrance  to  Altamaha  Sound. 

There  has  been  appropriated  to  date,  for  improving  the  Altamaha  River  and  its 
tributaries,  about  $125,000. 

The  present  project  for  improving  the  Altamaha  River  contemplates  an  80>foot 
channel,  3  feet  deep,  at  low  stage,  down  as  far  as  Darien.  Under  this  project  the 
obstructions  above  Darien,  herein  referred  to,  can  receive  attention.  It  would  ap- 
pear advantageous,  however,  to  include  this  part  of  the  stream  above  Darien  in  any 
project  for  iiLproving  Darien  Harbor. 

In  1879  18,000  were  expended  in  dredging  shoals  in  Darien  Harbor  to  afford  tem- 
porary relief.  They  were  cut  to  a  mean  low- water  depth  of  from  12  to  14  feet.  The 
rise  of  tide  here  is  about  6^  feet. 


DARIEN  TO  DOBOY. 

Depths  refer  to  mean  low  water.  At  Darien  the  river  is  about  400  feet  wide,  with 
a  1*2- foot  channel,  deepening  in  some  parts  to  15  or  16  feet.  At  Shoal  No.  5,  near  Gen- 
eral's Cut,  the  channel  deptn  reduces  to  9.6  feet.  Generars  Cut  is  used  only  by  small 
boats. 

Below  this  shoal  the  river  widens  to  500  feet  and  affords  a  12-foot  channel,  which,  in 
narrow  parts,  carries  15  feet.  Just  above  Pico  Cut  the  river  is  450  feet  wide.  The  cut 
is  at  present  200  feet  wide,  with  15  feet  of  water  through  it ;  it  is  gradually  widening 
and  the  old  bend  of  the  river  is  shoaling.  Lower  Bluff  saw-mill  is  situated  in  this 
bend. 

At  the  mouth  of  May  Hall  Creek  the  river  1,250  feet  wide.  There  is  a  saw- mill  up 
this  creek. 

Three  Mile  Cut  joins  the  river  just  below  Shoal  No.  1^.  The  soundings  indicate  that 
the  flood  and  the  ebb  follow  the  same  chanel  at  the  mouth  of  the  out. 

This  cut  is  used  at  high  tide  by  the  steamers  of  the  inside  route. 

The  channel  bottom  throughout  Darien  Harbor  is  generally  hard  sand  ;  there  are 
some  mud  banks,  and  mud  is  generally  found  near  the  river  banks ;  the  latter  are  at 
about  the  height  of  high  tide  of  soft  mud,  and  present  the  usual  characteristics  of  the 
salt  marshes  of  the  vicinity. 

Detailed  information  is  given  in  the  following  table,,  and  by  the  map  accompany- 
ing this  report.  * 
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Bre  Btrock  while  soanding,  and  the  banks  were  found  lined  with  binders 

1  and  slabs  from  the  saw-mills.  It  would  seem  that  it  is  the  practice  by 
uro  such  material  adrift,  to  be  picked  up  by  woodmen  or  left  to  sink  in  the 

(ulation  of  Darien  is  about  9,000  and  of  Dobo^  about  400. 

junt  of  dry  land  at  Doboy  suitable  for  extension  of  the  town  is  limited,  and 

»mmonication  with  the  interior  by  land ;  Darien  possesses  the  latter,  and  it 

rest  high  land  of  extent  one  meets  from  sea. 

ch  above  Darien  into  the  Altamaha  is  obstructed  by  several  shoals  carrying 

2  feet  atr  low  water. 

Bar  is  the  worst  one ;  the  North  Branch  here  is  practically  dry  at  low  water, 
stage  the  channel  is  through  a  naiTow  drain,  2|  feet  deep,  crooked,  and 
lating  small  boats  only. 

»oboy  to  sea,  the  only  obstruction  is  Doboy  Bar.  This  bar  is  about  4  miles 
of  Si^pelo  Light-house;  is  between  the  *^ North  breakers''  and  the  ''South 

of  Coast  Survey  Chart  No.  446. 

ndings  in  ibis  vicinity  on  chart  were  taken  in  1868 ;  they  show  a  minimum 
-water  depth  of  14  feet  at  the  site  of  Doboy  Bar. 

sent  reported  mean  low- water  depth  on  the  bar  is  10.6  feet,  and  it  is  stated 
'  200  feet  through  the  crest  at  a  i4-foot  depth. 

been  informed  that  the  bar  had  a  depth  of  from  21  to  22  feet  at  mean  high 
le  7  feet)  from  1860  to  about  1^74. 

le  latter  date  it  has  shoaled  to  about  18  feet  at  mean  high  water, 
th  or  slough  channel  over  the  sea  bar  is  reported  to  be  deepening.    It  is  now 
ncfaes  shoaler  than  the  channel  over  Doboy  Bar. 

hte  obstructions,  then,  both  above  and  below  Darien  Harbor,  in  the  reach 
g  the  Altamaha  River  with  the  sea. 

erests  of  Darien  Harbor  may  be  divided  into  three  classes: 
^he  steamboat  traffic  down  the  Altamaha  and  towards  Savannah ;  the  traffic 
nside  Ronte'';  the  rice- boat  traffic;  rafting  interests. 

The  lumber  shipping  by  coasters,  of  an  average  draught  of  15  feet,  which 
i  at  Darien;  rafting  interests. 

The  lumber  export  business,  in  draughts  of  17  to  20  or  mor^  feet,  the  deeper 
loading  at  Doboy,  as  is  now  the  nractice;  rafting  interests, 
leral  r^ing  interests  would  be  benetited  by  works  aiding  either  of  these 
ses. 

i  ample  water  now  in  Darien  Harbor  to  accommodate  the  interests  of  the 
The  improvements  of  most  benefit  to  this  class  would  be  those  from  Da- 
ird  to  the  Altamaha,  coming  under  the  appropriation  for  improving  Alta- 
er,  Georgia. 

mg  Darien  Harbor  would  particularly  and  almost  exclusively  benefit  the 
MS  of  interests. 

ing  Doboy  Bar  would  greatly  benefit  the  third  class,  and  effectively  help 
interests. 

irs,  then,  that  more  benefit  would  result  from  an  expenditure  above  Darien 
»r  below  it,  than  would  be  secured  by  improving  the  Harbor  (Darien  to 

'en  shoals  of  Darien  Harbor  are  connected  by  reaches  carrying  at  least  12 
ean  low  water.  Should*  the  shoals  be  permanently  reduced  to  this  same 
)  efficiency  of  the  harbor  would  be  largely  augmented. 
)nt  the  deepest  usual  draught  afforded  by  the  harbor  is  from  13  to  l4  feet, 
d  be  increased  to  from  19  to  20  feet  by  the  reduction  of  the  shoals,  as  above, 
ould  then  come  in  or  go  out  of  the  harbor  and  over  Doboy  Bar  on  the  same 

t  the  following  estimate  for  securing  a  mean  low-water  depth  of  at  least  12 

ghont  Darien  Harbor.    The  same  general  plan  could  be  extended  to  secure 

depth. 

gths  and  locations  of  the  proposed  dams  are  shown  in  the  map  herewith. 

imated  for  log-raft  mattresses,  brushed  and  loaded  with  from  5  to  9  inches 

itone,  and  bearing  a  13-inch  crowning. 

lie  the  dams  are  kept  at  mean  high  water  for  about  one -third  of  their 

ben  at  half  tide  for  a  distance  equal  to  half  the  length  of  the  dams,  sloping 

lually  to  an  outer  toe. 

ig  is  to  be  done  to  facilitate  the  removal  of  the  shoals  and  direct  the  new 

.1  No.  1,  I  suggest  a  dam  to  the  height  of  low  water  only.    A  full  investiga- 

ial  currents  at  this  peculiar  locality,  and  a  more  thorough  study  of  the  prob- 

;  of  the  proposed  dam,  should  precede  its  final  adoption. 

e  following  prices : 

s,  65  cents  per  square  yard;  riprap  stone,  .3.25  cents  per  cubic  yard ;  dredg- 
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ing,  22  cents  per  cubic  yard.    I  add  20  per  cent,  to  cover  the  possible  expense  of  nec- 
essary shore-protection,  and  for  contingencies. 

Shoal  No.  5 : 
8,333  cubic  yards  of  dredging , t2,200 

Shoal  No.  4 : 

15,555  cubic  yards  of  dredging,  4,666  square  yards  of  mat,  and  960  cubic  yards 
of  stone 11,491 

Shoal  No.  3i: 
4,000  cubic  yards  of  dredging 1,056 

Shoal  No.  3 : 

46,666  cubic  yards  of  dredging,  14,000  square  yards  of  mat,  and  2,880  cubic 
yards  of  stone 34,472 

Shoal  No.  2: 

25,926  cubic  yards  of  dredging,  20,972  square  yards  of  mat,  and  4,228  oubio 
yards  of  stdne 39,692 

Shoal  No.  H: 

51,872  cubic  yards  of  dredging,  14,444  square  yards  of  mat,  and  3,400  cnbio 
yards  of  stone 38,216 

Shoal  No.  1 : 

18,888  cubic  yards  of  dredging,  23,333  square  yards  of  mat,  and  4,600  cubic 
yards  of  stone 41,127 

Total 168,254 

Darien  Harbor  is  part  of  the  Eastern  Branch  of  the  proposed  Southern  transporta- 
tion route  connecting  the  Mississippi  River,  near  Paducah,  by  way  of  the  Tennessee, 
Ocmnlgee,  and  Altamaha  rivers,  with  the  Atlantic  Ocean ;  and  the  harbor  is  also 
part  of  the  '' Inside  Route"  or  interior  coast-line  of  water  communication,  which  has 
recently  received  the  attention  of  Congress. 

The  work  is  in  the  collection  district  of  Brunswick.  Darien  is  the  nearest  port  of 
entry,  and  Sapelo  the  nearest  light-house. 

AMOUNT  OF  REVENUE  COLLECTED  AT  PORT  OF  DARIEN,  GEORGL^. 

Fiscal  year  ending  June  30 — 

1881 126,444  23 

1882 13,929  66 

1883 12,151  15 

1884 13,681  73 

The  survey  was  made  with  much  skill  and  energy  by  Assistant  Engineers  James  P. 
Allen  and  W.  R.  Curtis. 

Very  respectfully,  your  obedient  servant, 

Thos.  N.  Bailey, 
Captain,  Corps  of  Engineers, 

Col.  Q.  A.  GiLLMORE, 

Corps  of  Engineers,  U.  8.  A, 


APPENDIX  O. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  FLORIDA. 


BEPORT  OF  CAPTAIN  WILLIAM  T,  ROSSELL,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Saint  John's  River,  Florida. 

2.  Upper  Saint  John's  River,  Florida. 

3.  Volnsia  Bar,  Florida. 

4.  A^alachicola  Bay,  Florida. 

5.  Tampa  Bay,  Florida. 

6.  Suwanee  River,  Florida. 

7.  Key  West  Harbor,  Florida. 

8.  Pears  Creek,  Florida. 


9.  Harbor  at  Cedar  Keys,  Florida. 

10.  Manatee  River,  Florida. 

11.  Caloosahatchie  River,  Florida. 

12.  Apalachicola  River,  Florida. 

13.  Withlacoochee  River,  Florida. 

14.  Removing  sunken  vessels  or  craft  ob- 

strncting  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


15.  Anolote  Harbor,  Florida. 

16.  Wekiva  River,  Florida. 

17.  Saint  An^ustine  Harbor,  Florida. 

18.  Amelia  River,  Florida. 

19.  Charlotte  Harbor,  Florida. 
90.  Mosquito  Inletj  Florida. 


21.  For  canal  and  inland  communication 
from  the  Saint  John's  River  through 
Mosquito  Lagoon  and  Indian  River 
to  Jupiter  Inlet  and  Lake  Worth, 
Florida. 


United  States  Engineer  Office, 

Jacksonville^  Fla.j  July  20,  1885. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
upon  the  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  June  30, 1885. 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Rossell, 

Captain  of  Engineers. 
Brig.  (ren.  John  Newton, 

Chief  of  Engineers^  U.  8.  A, 


Oi. 

IMPROVEMENT  OF  SAINT  JOHN'S  RIVER,  FLORIDA. 

Operations  for  improving  the  channel  over  the  bar  at  the  mouth  of 
the  Saint  John's  River,  Florida,  during  the  past  fiscal  year  were  car- 
ried on  from  September,  1884,  through  the  year.  The  work  was  done 
under  contract,  and  in  accordance  with  the  larger  of  two  projects  sub- 
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mitted  to  the  Chief  of  Eogiueers  by  the  officer  theu  in  charge,  June  30, 
1879,  and  printed  as  part  of  Appendix  I  7,  Annual  Beport  of  the  Chief 
of  Engineers  for  1879. 

PROJECT  OF  IMPROVEMENT. 

The  plan  of  improvement  essentially  consists  in  the  constmction  of 
two  low  jetties,  built  of  riprap  stone,  supported  by  a  foundation  mat- 
tress or  platform  of  logs  with  a  mattress  hearting  wherever  found 
practicable  to  reduce  the  cost  of  the  work. 

Of  the  two  plauH  discussed,  which  differed  from  each  other  in  magni- 
tude and  probable  effects,  the  more  comprehensive  one  has  been  adopted. 
This  plan  provides  for  the  construction  of  two  long  jetties,  starting 
from  the  opposit'C  shores  of  the  entrance,  and  extending  seaward  across 
the  bar.  It  was  intended  thereby  to  establish  a  mid-channel  depth  of 
16  feet  at  mean  low  water.  The  usual  available  low  water  depth  over 
the  bar  in  its  unimproved  condition  was  6  feet,  more  or  less,  with  a 
mean  rise  and  fall  of  tides  of  about  5  feet.  The  cost  of  this  project  was 
estimated  at  $1,306,409. 

In  order  to  secure  the  full  benefit  of  an  increased  low-water  depth  on 
the  bar,  as  contemplated  by  the  project,  it  will  be  necessary  to  improve 
some  defective  reaches  of  Saint  John's  River  between  the  bar  an4  the 
city  of  Jacksonville,  the  cost  of  which  has  been  approximately  esti- 
mated at  $120,000. 

These  additional  works  are  considered  to  be  properly  the  subject  of 
a  special  project  and  appropriation.  If  it  should  be  finally  decided  to 
include  them  under  the  general  head  ''Improvement  of  Saint  John's 
River,"  the  estimate  of  the  cost  of  the  project  given  above  must  be  com- 
paratively increased. 

Since  the  adoption  of  the  existing  plan  of  improvement  of  June  30, 
1879,  four  ap|)ropriations  have  been  made  by  Congress  for  the  work, 
Skggiegaiing  $525,000.  Previously  an  aggregate  sum  of  $57,476.28  was 
expended  in  dredging  for  the  temporary  improvement  of  the  bar-chan- 
nel since  1865. 

For  making  the  preliminary  surveys  and  preparing  the  project,  the 
sum  of  $2,523.74  was  expended. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JUNE  30,  1884. 

North  jetty, — ^The  foundation  course  or  apron  of  this  jetty,  starting 
from  low-water  line  of  Fort  George  Island,  reaches  to  a  point  1,115  feet 
from  shore,  and  was  laid  on  a  straight  course  bearing  south  73  degrees 
east.  The  mattresses,  log  and  brush,  or  log  and  poles  together,  as  used 
for  the  work,  are  from  42  feet  to  60  feet  wide,  and  from  19  inches  to  22J 
inches  thick.  They  are  held  in  place  by  2,162  cubic  yards  of  riprap 
stone  distributed  over  them.  The  seaward  end  reaches  a  large  shoal 
known  as  Ward's  Bank. 

South  jetty. — The  foundation  course  or  apron  was  laid  to  an  aggre- 
gate length  of  4,813  feet,  of  which  874  feet  form  the  shore  branch,  bear- 
ing north  46  degrees  45  minutes  east.  The  main  line  begins  at  a  point 
74  feet  back  from  the  outer  end  of  the  shore  branch.  For  a  length  of 
3,538  feet  it  follows  a  straight  course  bearing  north  74  degrees,  54  min- 
utes east.  The  next  length  of  328  feet  is  deflected  1  degree  to  the  east, 
and  the  last  length  of  73  feet  1  degree  47  minutes  to  the  east.  The 
apron  is  formed  of  log  and  brush  mattress,  varying  from  20  to  87  feet 
in  width,  and  from  10  to  21  inches  thick.  They  are  covered  with  riprap 
stone  to  an  average  thickness  of  15.  inches. 
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For  a  leDgth  of  3,209  feet  the  foundation  course  was  overlaid  with  a 
second  course  of  mattresses  and  stone,  the  mattresses  varying  from  45 
to  77  feet  in  width,  and  the  main  line  was  further  built  up  by  a  third 
course  1,902  feet  long;  a  fourth  course  1,544  feet;  a  fifth  course  1,317 
feet;  a  sixth  course  903  feet;  a  seventh  course  127  feet ;  an  eighth  course 
134  feet;  and  a  ninth  course  40  feet. 

The  mattresses  in  each  course  were  generally  made  about  8  feet  less 
in  width  than  thos^  immediately  below. 

Eight  low  spur  jetties  were  constructed,  four  on  each  side  of  the  jetty, 
opposite  to  each  other.  The^'  are  located  at  distances  of  from  500  to 
1,800  feet,  from  the  angle  of  the  junction  of  the  main  line  with  the 
shore  branch.  These  spurs  are  formed  of  two  courses  of  mattresses,  the 
lower  ones  projecting  from  81  to  98  feet  beyond  the  edges  of  the  apron 
of  the  main  line;  those  laid  on  the  north  side  are  75  feet  wide  and  those 
on  the  south  side  100  feet  wide.  The  original  foundation  course  of  the 
main  line  was  widened  to  arrest  the  destructive  actions  of  ver^^  strong 
currents,  developed  alongside  of  and  across  the  work.  A  revetment  or 
apron  of  mattresses,  varying  in  width  from  40  to  100  feet,  beginning  at 
the  low-water  mark  and  extending  2,652  feet,  was  laid  on  the  south  side. 

The  foundation  was  still  further  broadened  by  placing  a  revetment  or 
apron  on  the  north  side  similar  to  that  on  the  south.  This  revetment 
began  at  the  second  spur  from  the  shore  and  extended  seaward  a  dis- 
tance of  1,703  feet,  the  width  varying  from  70  to  100  feet. 

Between  spurs  two  and  three,  upon  a  length  of  300  feet,  there  seemed 
to  be  less  stability  than  in  the  rest  of  the  jetty.  Here  the  greatest  set- 
tlement had  taken  place,  and  as  it  had  been  built  up  as  a  wall  with  steep 
sides,  it  was  further  strengthened  by  a  sort  of  buttress  composed  of  log 
mattresses  and  riprap  stone,  in  all  respects  similar  to  the  construction 
of  the  jetty.  This  buttress  leans  or  abuts  against  the  jetty  for  a  dis- 
tance of  about  120  feet,  parallel  to  its  axis,  and  is  formed  of  six  courses 
of  mattresses,  the  lower  course  being  35  feet  wide  and  the  top  course  14 
feet 

For  holding  the  mattress  work  in  place  and  in  building  up  the  south 
jetty,  the  amount  of  riprap  stone  employed  from  the  beginning  of 
operations  to  June  30,  1884,  aggregated  50,032^  cubic  yards. 

During  the  same  time  the  tO'i^l  expenditures  for  both  jetties,  includ- 
ing outstanding  liabilities,  were  $372,836.04. 

Feef 

length  of  north  Jetty  Jane  ao,  1884 1,115 

Length  of  south  jetty  June  30,  1884 4,813 

OPERATIONS  DUBINO  THE   FISCAL  YEAB  ENDING  JUNE  30,  1885. 

On  July  1, 1884,  the  balance  on  hand  available  for  work  was  $2,163.96, 
and  there  was  appropriated  by  act  of  July  5,  1884,  a  further  sum  of 
$150,000,  making  a  total  of  $152,163.96. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Col.  Q.  A.  Gillmore,  Corps  of  Engineers,  until  he  was  re- 
lieved by  me  by  virtue  of  Special  Orders  No.  96,  headquarters  Corps  of 
Engineers,  United  States  Army,  Washington,  D.  C,  August  5, 1884. 

On  July  1, 1884,  the  work  was  idle  for  l#ek  of  funds,  and  it  wa«  not 
until  September  19  that  work  was  actively  begun,  the  intervening 
time  being  necessary  for  advertising  the  work,  making  the  contract,  and 
getting  the  plant  into  working  condition. 

When  the  appropriation  made  by  the  act  of  July  5, 1884,  became 
available,  proposals  were  invited  for  continuing  the  work  of  improve- 
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meat.  Two  designs  for  mattresses  were  described  in  the  specifications, 
either  of  which  might  be  used,  at  the  option  of  the  contractor.  These 
designs  were  as  follows : 

First  design.— ThiQ  mattress  is  a  raft  of  ronnd  logs  not  less  than  9 
inches  in  diameter  at  the  small  end,  placed  in  close  contact,  side  by 
side,  at  right  angles  to  the  line  of  the  jetty,  and  firmly  held  there  by 
transverse  pole-binders  spiked  or  bolted  to  them.  There  will  be  placed 
upon  the  raft  of  logs  a  layer  of  live-wood  brush,  sufficient  to  give  5 
inches  in  thickness  in  the  finished  work,  secured  in  place  by  poles  lashed 
to  the  binders  of  the  raft.  The  binders  will  be  smaller  logs  or  poles, 
not  less  than  4  inches  in  depth  at  the  small  end,  and  placed  not  more 
than  8  feet  apart,  and  those  on  the  outside  will  be  close  to  the  end  of 
the  logs. 

Second  design. — This  mattress  will  consist  of  a  bottom  grillage  of 
poles  of  an  average  diameter  of  at  least  6  inches,  and  not  less  than  5 
inches  in  diameter  at  the  small  end,  placed  from  4  to  ^  feet  apart  be- 
tween centers,  both  longitudinally  and  transversely,  and  the  lower  poles 
will  be  parallel  to  the  line  of  the  jetty.  The  spaces  between  the  upper 
poles  of  this  bottom  grillage  will  be  filled  in  with  similar  poles.  Upon 
this  raft  will  be  placed  two  laj^ers  of  stout  hard-wood  brush,  crossing 
each  other  at  right  angles,  each  course  to  be  5  inches  thick  in  the  finished 
jetty,  to  be  followed  by  a  top  grillage  constructed  like  the  one  placed 
at  the  bottom.  The  upper  layer  of  brush  will  be  placed  at  right  angles 
to  the  line  of  jetty.  The  poles  of  each  grillage  will  be  securely  lashed 
together  by  suitable  wire  or  rope  lashings,  and  the  upper  and  lower 
grillages  will  also  be  securely  lashed  together  in  such  a  manner  as  the 
engineer  in  charge  shall  approve,  so  as  to  form  a  strong  and  compact 
mattress  not  less  than  16  inches  thick  in  the  finished  work,  the  thick- 
ness being  estimated  between  the  bottom  poles  of  the  upper  and  the  top 
of  the  lower  giillage. 

Of  four  proposals  received  and  opened  August  16, 1884,  one  made  by 
Mr.  A.  Ames  Howlett,  of  Syracuse,  N.  Y.,  was  the  lowest.  He  offered 
to  furnish  and  put  in  the  work  mattresses  at  the  price  of  75  cents  per 
square  yard  and  riprap  stone  at  the  price  of  $3.10  per  cubic  yard.  With 
the  approval  of  the  Chief  of  Engineers,  a  contract  was  made  with  Mr. 
Howlett  on  September  8,  1884.  Operations  were  carried  on  on  both 
jetties. 

South  jetty. — The  settlement  that  had  taken  place  during  the  previous 
year  was  made  up  by  stone  alone,  the  aggregate  amount  used  being 
1,600  cubic  yards.  The  jetty  from  the  low-water  mark  to  where  the 
ship-channel  crosses  it  has  a  height  of  2  feet  above  mean  low  water. 
The  revetments  or  aprons  on  both  north  and  south  side  were  extended 
to  the  end  of  jetty  a«  constructed  on  July  1, 1884,  the  width  varying  on 
south  side  from  60  to  70  feet  and  on  north  side  from  60  to  100  leet. 

Beginning  at  the  inshore  side  of  the  ship  channel  a  course  of  mat- 
tresses was  laid  along  the  axis  to  raise  the  jetty  for  a  distance  of  1,260 
'  feet.  The  deflection  of  the  current  caused  by  this  work  was  so  great 
that  a  new  channel  cut  out  north  of  south  jetty  and  nearly  parallel  to 
it,  having  a  depth  of  6  feet  at  mean  low  water  and  a  width  of  about  2O0 
feet.  The  places  where  this  channel  formed  was  at  the  beginning  of  the 
year  bare,  or  nearly  so,  atiftw  water.  As  there  was  a  strong  tendency 
for  this  channel  to  cut  to  the  southward  around  the  end  of  the  jetty,  it 
was  thought  advisable  not  to  increase  the  deflected  current  until  the 
jetty  had  been  extended. 

It  was  thought  that  could  the  mattresses  be  laid  so  as  to  retain  the 
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bottom  as  it  then  existed  mach  money  would  be  ultimately  saved  in 
raising  the  jetty. 

With  this  end  in  view  the  fonndation  course  was  extended  seaward 
on  Bange  4,  bearing  north  77  degrees  41  minutes  east.  This  range  was 
extended  327  feet,  and  the  line  was  then  deflected  2  degrees  further  to 
the  eastward  for  Bange  5  for  a  distance  of  400  feet.  The  line  of  the 
jetty  was  then  successively  deflected  2  degrees  to  the  eastward  for  each 
new  range  through  Bange  8,  the  length  of  the  ranges  being :  Bange  6, 
400  feet;  Bange  7,  400  feet;  and  Bange  8,  373  feet. 

The  direction  of  the  axis  being  at  present  north  85  degrees  41  minutes 
east,  to  give  a  sufficiently  bro^  base  to  hold  the  bottom,  the  width 
of  these  mattresses  were  made  from  110  to  120  feet,  the  depth  of  the 
water  in  which  they  were  set  varying  from  12  feet  to  2  feet.  These 
mattresses  were  held  in  place  by  riprap  stone  to  a  thickness  of  1  foot. 
The  aggregate  amount  of  stone  placed  on  the  south  jetty  during  ihe 
fiscal  year  was  16,312.16  cubic  yards,  and  52,037.55  square  yards  of 
mats  laid. 

North  jetty. — The  north  jetty,  when  begun,  extended  from  low  water 
seaward.  During  the  time  of  idleness  a  slough  had  cut  out  behind  the 
jetty,  aud  much  anxiety  has  been  felt  for  the  beach.  Therefore  this 
jetty  has  been  extended  shoreward  to  the  high-water  mark,  a  distance 
of  905  feet,  the  mattresses  varying  in  width  from  50  to  65  feet.  While 
the  work  was  progressing  on  the  south  jetty  a  slough  cut  out  across  the 
line  of  the  north  jetty,  as  proposed,  and  with  the  desire  of  stopping 
this,  the  north  jetty  has  been  extended  seaward  a  distance  of  987  feet. 
The  mattresses  have  a  width  of  100  feet,  and  are  covered  with  riprap 
stone  to  a  depth  of  9  inches.  The  aggregate  amount  of  stone  used  on 
this  jetty  during  the  year  is  3,699.64  cubic  yards,  and  16,712.22  square 
yards  of  mats  were  laid.  The  depth  of  water  in  which  this  work  lies 
varies  from  0  to  9  feet  at  mean  low  water.  The  axis  of  this  jetty  is  thus 
far  laid  on  a  single  range,  bearing  south  73  degrees  east. 

During  the  year  the  contractor  has  furnished  and  put  into  the  work 
68,749.77  square  yards  of  mattresses  and  20,01 1.80  cubic  yards  of  riprap 
stone. 

JTeet 

Lengthof  north  jetty,  June  30,  1885 1 3,007 

Length  of  soath  jetty,  Jane  30,  18a5 6,713 

OPERATIONS    CONTEMPLATED    DURING    THE  PRESENT  FISCAL  YEAR. 

With  the  balance  of  $30,925.95,  on  hand  July  1, 1885,  it  is  proposed 
to  continue  the  extension  of  the  north  jetty. 

EFFECTS  OP  THE  WORKS  AND  CHANGES  GENERALLY. 

As  was  mentioned  in  the  last  annual  report,  the  south  jetty  was 
forcing  a  portion  of  the  current  to  seek  an  outlet  between  the  proposed 
positions  of  the  two  jetties.  On  beginning  work,  during  the  past  fiscal 
year,  a  course  of  mattresses  covered  with  riprap  stone  was  laid  on  the 
portion  of  the  jetty  where  the  sailing  line  crosses  it.  This  course  was 
extended  seaward.  This  additional  height  caused  such  an  increase  in 
the  deflected  current  that  a  channel  scoured  out  parallel  to  the  south 
jetty  and  north  of  it.  As  there  was  a  strong  tendency  in  this  current 
to  cut  round  the  end  of  the  jetty  to  the  southward  it  was  deemed  best 
to  extend  the  foundation  course  seaward  rather  than  increase  the  height. 
It  was  thought  that  by  this  means  the  bottom  might  be  held  and  the 
ultimate  cost  of  the  work  lessened.    The  channel  followed  the  jetty  as 
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it  was  extended  seaward,  remaining  parallel  to  it,  and  to-day  there 
exists  a  channel  400  feet  wide  north  of  the  south  jetty,  with  a  depth  of 
more  than  6  feet  at  mean  low  water  oat  to  sea.  The  depth  across  the 
bar  along  the  sailing-line  is  7  feet  at  mean  low  water.  This  is  the  most 
notable  eii'ect  produced  by  the  work  during  the  year. 

On  June  30,  1884,  where  this  channel  now  exists  was  almost  bare  at 
low  water.  While  this  work  was  being  done  the  north  beach  near  the 
shore  end  of  the  north  jetty  was  badly  washed.  This  erosion  had  been 
going  on  slowly  for  the  past  three  years,  but,  owing  to  the  small  appro- 
priations and  the  critical  condition  of  the  south  jetty,  due  to  delays  in 
the  work,  there  had  been  no  time  when  the  shore  connection  of  the 
north  jetty  could  be  completed.  After  having  extended  the  south  jetty 
over  the  crest  of  the  bar  I  felt  that,  in  view  of  the  failure  of  the  river 
and  harbor  bill  for  1885,  that  it  would  not  be  safe  to  leave  the  north 
jetty  any  longer.  I  therefore  extended  the  north  jetty  to  the  high- water 
mark ;  the  result,  a  sanding  up  of  the  small  slough  or  channel  that  had 
existed  here. 

The  water,  cut  off  from  this  channel,  began  cutting  a  new  line  to  the 
sea  around  the  sea-end  of  the  north  jetty,  and  it  was  deemed  best  to 
extend  the  foundation  course  seaward  to  hold  the  bottom  and  save  ul- 
timate expense. 

One  of  the  causes  of  the  settling  in  the  south  jetty  was  the  wash  near 
the  jetty,  due  to  the  parallel  and  cross  currents,  and  to  counteract  this 
aprons  or  revetments  were  laid  on  both  sides.  In  order  to  watch  this 
scour,  I  had  taken,  every  month,  four  lines  of  soundings  parallel  to  the 
south  jetty ;  of  these,  two  were  north  of  the  axis  and  distant  from  it  50 
and  150  feet,  respectively,  the  other  two  in  the  same  relative  positions 
on  the  south  side.  Owing  to  the  bad  weather  and  the  interference  of 
the  contract  work  several  months  were  missed. 

Those  that  were  taken  I  have  had  plotted,  and  by  a  reference  to  them 
it  may  be  seen  that  no  dangerous  scour  existed  during  the  past  fiscal 
year.  The  two  jetties,  as  far  as  constructed,  are  in  good  condition. 
The  high- water  line  on  the  south  beach,  near  the  shore  end  of  the  south 
jetty,  has  built  out  more  than  400  feet  in  places. 

From  the  new  position  of  Ward's  bank  it  seems  probable  that  could 
the  gap,  left  in  the  soutli  jetty  for  commerce,  be  filled  up,  that  it  would 
extend  across  the  present  channel,  and  that  the  south  jetty  would  be- 
come a  sand-bank,  with  a  solid  hearting.  Could  the  north  jetty  be  built 
to  protect  the  channel  and  prevent  its  shifting  to  the  north,  it  seems 
probable  that  the  channel  will  form  without  any  aid  from  dredging. 

In  conclusion  I  would  state  that  in  my  opinion  the  work  is  in  a  verj 
promising  state. 

NECESSITY  OF  AN  EARLY  APPROPRIATION. 

The  channel  across  the  bar  at  the  mouth  of  the  Saint  John's  Biver 
has  always  been  subject  to  great  changes  in  position  and  depth.  The 
sailing  line  has  shifted  from  year  to  year  until  it  has,  at  sometime,  oc- 
cupied nearly  every  position  through  an  arc  of  nearly  180  degrees.  The 
depth  varies  from  10  feet  to  15  feet  at  high  water.  These  changes  aw 
due  to  the  weather.  The  sand  forming  the  bars  moves  ejisily,  and  a 
single  storm  may  make  great  changes  in  the  position  and  extent  of  the 
channels  and  shoals. 

The  object  of  the  improvement  is  to  form  and  retain  a  permanent  chan- 
nel of  sufficient  width  and  depth  to  accommodate  the  commerce  which 
will  seek  the  port.    This  is  to  be  done  by  building  artificial  banks  or 
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8hoal6  that  will  be  permaneut  and  thus  render  the  channel  so  also.  The 
position  of  these  artiticiaL  shoals  or  banks  (jetties)  being  so  fixed  as  to 
cause  the  flow  of  water  to  make  and  retain  the  channel  of  the  required 
width  and  depth. 

In  building  these  jetties  on  the  shifting  bottom,  great  care  must  be 
taken  to  meet  the  problems  as  they  arise.  Any  work  in  an  unfinished 
condition  is  much  more  liable  to  damage  than  a  finished  one.  But  the 
results  of  a  severe  storm,  if  met  at  once,  will  be  inexpensive  compared 
to  those  which  may  come  from  slight  causes  acting  unchecked  through . 
a  considerable  time.  It  seems  almost  an  axiom  that  in  a  work  of  this 
magnitude  and  importance,  and  one  that  is  necessarily  so  exposed  dur- 
ing its  construction,  that  there  should  at  all  times  be  a  sufficient  amount 
of  money  on  hand  to  meet  any  injuries  that  may  occur. 

During  the  proi^ress  of  the  work,  from  its  commencement  on  Decem- 
ber 14,  1880,  up  to  the  present  time  it  has  been  idle,  through  lack  of 
money,  for  more  than  a  year. 

The  damage  caused  by  these  delays  has  materially  increased  the  cost 
of  the  work.  On  this  subject  I  quote  from  the  last  Annual  Report  made 
by  Col.  Q.  A.  Gillmore  on  this  work  : 

The  procarioas  conditiou  in  which  the  south  jetty  contiuaeil  during  a  large  part  of 
the  laut  calendar  year,  and  the  serious  damage  which  it  received,  would  have  been 
avoided  if  means  for  a  coutinnous  and  vigorous  prosecution  of  the  work  had  been 
proYided  from  the  outset.  As  it  is,  several  uundred  thousand  dollars  have  beeu  added 
thereby  to  the  final  cost  of  the  improvement. 

Again,  without  funds  to  carry  on  the  work,  a  gap  must  be  left  in  the 
south  jetty  to  give  accommodation  to  commerce.  Yet  even  with  this 
gap,  a  new  channel  has  opened  and  gives  the  greatest  promise,  could 
the  work  be  pushed  continuously.  Should  this  gap  be  closed,  with  no 
money  to  rely  on  for  the  future,  an  accident  to  the  work  would  be  most 
disastrous  to  the  commerce  of  the  port.  I  would  most  earnestly  lecom- 
mend,  in  the  interests  of  economy  and  of  the  success  of  the  work,  that 
an  early  appropriation  be  made  to  enable  operations  to  be  resumed  dur- 
ing the  coming  winter. 

It  18  proposed  to  use  the  appropriation  asked  for  in  extending  the 
north  jetty  seaward  and  raising  it,  and  in  completing  the  south  jetty. 

This  improvement  is  located  in  the  collection  district  of  Saint  John's.  Jackson- 
▼ille  is  the  nearest  port  of  entry.  Nearest  light-house  is  Saint  John's  River  Light. 
Nearest  fort  is  Fort  Clinch.    Amount  of  duties  collected  in  firtcal  year  1885,  $473.86. 

The  following  appropriations  have  been  made  for  this  work  since  the 
present  project  of  improvement  was  adopted : 

By  act  of  Congress  approved  June  14,  1880 1125,000 

By  act  of  Congress  approved  March  3,  IH81 100,000 

By  act  of  Congress  passed  Angnst  '2,  1882 150,000 

By  act  of  Congress  approved  July  5,  1884 150,000 

Total 625,000 

The  total  expenditures  to  June  30,  1885,  including  outstanding  liabilities,  were 
$494,074.05. 

The  following  papers  accompany  this  report: 

1.  Map  of  mouth  of  river. 

2.  Plan  and  profile  of  sonth  jetty. 

3.  Plan  and  profile  of  north  jetty. 

4.  Comparative  profiles  parallel  to  south  jetty. 

5.  Report  of  Inspector  of  Construction  L.  L.  Lomax. 

79  E 
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Money  statement 

July  1, 1884,  amount  available .' $2,163  96 

Amount  appropriated  by  act  approved  July  5,  18&I 150, 000  00 

152, 163  96 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $92,451  77 

July  1,  1885,  outsranding  liabilities 28,786  24 

121,238  01 

July  1,  1885,  amount  available 30,925  95 

{Amount  (estimated)  required  for  completion  of  existing  project 781,409  00 
Amount  that  can  be  profitably  expeuded  in  fiscal  year  ending  June  30, 1887  600, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbor  acts  of  1866  and  1867. 


Ahsiraot  of  proposals  for  oonBtruotion  of  jetties  at  mouth  of  Saint  JohrCs  River  ^  FUnida^ 

opened  August  16,  1885. 


Xo. 


1 
2 
8 

4 


Namea  of  bidders. 


John  F.  Gaynor 

Alfred  Ames  Howlett. 

HenryS.  Ely 

Wm.  a.  Brown 


Mattresses, 

per 
square  yard. 


10  60 
75 
65 
77 


Kiprap 

stone,  per 

cubic  yard. 


t3n 

3  10 

4  00 
448 


Contract  awarded  to  Alfred  Ames  Howlett,  dated  September  1,  1884;  commenced 
September  19,  to  be  completed  October  15,  1^. 


RBPORT  OF  MR.  L.   L.    LOMAX,  INSPECTOR. 

Fort  George,  Fla.,  July  2,  1885. 

Sir:  Pursuant  to  instructions,  I  bave  the  honor  to  make  the  following  report  with 
reference  to  manner  of  building  mats  and  of  conducting  the  work  for  the  Saint  John's 
River  jetties. 

THE  MANNER  OF  BUILDING  MATS. 

The  mat  camp  is  12  miles  above,  on  the  river,  and  employs  from  twenty-five  to 
thirty  hands  and  twenty-four  mules. 

The  diiiieusion  of  the  mats  being  given  from  the  chief  office  to  the  mat  inspector, 
he  sees  that  the  mats  are  built  according  to  the  specifications.  It  requires  seven  men 
to  build  the  mat,  four  hands  to  cut  logs,  ten  teamsters,  and  five  men  to  cut  brush  and 
put  on  the  mat. 

The  logs  are  hauled  to  the  bank  and  inspected,  and  then  rolled  in  the  water,  floated 
to  position,  and  held  in  place  for  spiking  by  cant-hooks,  the  spikes  used  being  1^ 
incn.  Two  masts  are  strongly  braced  on  the  mat,  with  buoy-lines  and  buoys  mada 
fast  at  the  foot  of  each  mast.  The  mats  are  numbered  on  the  masts  and  also  on  tha 
buoys.     It  requires  three  days  to  make  a  mat  100  by  100  feet. 

The  brush  is  held  on  the  mat  by  slight  binders  tied  dowq  with  small  rope,  at  least 
5  Inches  of  green-wood  brush  being  required  on  the  mat. 

contractor's  plant. 

The  plant  consists  of  one  large  tug,  used  to  tow  the  mats  from  the  camp  to  tbt 
work ;  one  small  tug,  used  to  tow  the  logs  from  the  different  landings  to  the  camp; 
five  large  lighters,  from  85  feet  to  100  feet  long  and  22  feet  wide,  with  capstans,  and 
two  smaller  sco\is  (these  lighters  are  strongly  decked  over  and  thoroughly  braced); 
two  yawl-boats,  for  four  oars;  one  hoisting  engine;  three  large  iron  buckets;  foor 
large  anchors  and  several  hedge  anchors,  weighing  from  450  to  600  pounds;  rop«; 
spars  for  anchor ;  buoys ;  and  the  usual  small  tools  for  carrying  on  a  work. 


I 
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UNLOADING  VESSELS  AND  PIIJNO  STONE. 

The  ves8el8  are  brnngbt  aloi^Bide  of  the  dock,  upon  which  is  placed*the  hoisting  en- 
ginei.    The  scows  are  placed  uu  the  outer  side  uf  the  vessel,  lines  being  so  rigged  that 
the  tubs  can  be  dumped  on  the  scows.    Six  men  art^  placed  in  the  hold  to  fill  tne  tnbSi    • 
one  nt  th& guy-rope  to  guide  the  tub  when  hoisted,  aud  five  on  the  scow  to  pile  the 
stoni'. 

The  stone  is  regularly  piled  in  such  a  manner  that  it  can  be  couveuiently  measured, 
the  height  of  the  pile  beiug  generally  2.5  feet,  the  scow  measuring  from  112  to  115 
yards.  Two  of  the  scows  can  be  readily  loaded  in  a  day.  The  dirt  in  the  vessel  is 
pla<;ed  in  a  separate  pile  from  the  stone,  aud  not  measured  or  taken  into  account. 

MAKING  UP  THE  TOW. 

Tlie  mat  is  made  fast  to  two  scows,  one  on  each  side,  by  bridle  lines  leading  over 
the  timber  headn  on  the  side  of  the  scow  and  under  and  around  a  log  of  the  mat,  care 
being  taken  that  the  lines  will  readily  reeve  on  the  mat  when  the  mat  is  to  be  low- 
ered down.  A  mat  of  100  feet  requires  four  bridle  lines  on  each  scow.  The  scows, 
one  on  each  side  of  the  mat,  are  pulled  close  to  the  mat  by  placing  the  lines  on  the 
capstans. 

SETTING  THE  MAT. 

F\rBt  method, — The  mats  are  invariably  set  on  an  ebb  tide.  When  nearing  the  line 
of  the  work  the  tow  is  turned  heading  the  tide,  or  is  allowed  to  drop  with  the  tide, 
that  the  breast  lines  may  be  run  from  upper  scow  to  the  buoys  anchored  for  the  pur- 
pose. (See  Diagram  1,  method.*)  These  lines  and  others  are  run  in'  yawl- boats. 
The  anchors  are  placed  above  the  work  and  parallel  to  the  axis.  The  line  from  the 
tow-l»oat  IS  now  cast  olt*.  By  slackening  the  breast  lines  the  mat  is  allowed  to  drop 
down  near  the  range,  it  being  of  the  greatest  importance  that  the  mat  be  kept  par- 
allel to  the  line  of  the  work. 

Other  lines  are  now  run  as  follows:  A  line  to  buoy  and  anchor  on  the  line  of  the 
work  to  act  as  a  stern  line.  Lines  from  the  head  of  each  scow  to  two  buoys  made 
fast  on  a  mat  previously  set,  to  serve  as  head  linea  to  bring  the  mat  close  to  the  head 
of  work  already  completed ;  t  .vo  kedge  anchors  are  now  placed  below  the  work,  and 
breast  lines  run  from  the  second  scow  ;  the  last  two  anchors  being  placed  in  a  posi- 
tion below  the  work  corresponding  to  the  two  breast  anchors  above. 

The  mat  is  now  slackened  down  on  range,  the  breast  lines  being  used  to  move  an 
end  on  the  mat  bodily ,  the  stern  line  to  keep  the  mat  off  of  the  work,  the  head  lines  to 
draw  the  mat  to  the  work. 

The  tide  having  slackened,  and  the  mat  in  position,  stone  is  placed  on  in  sufficient 
quantity  to  stretch  the  bridle  lines  equally.  The  inspector  having  reporter!  the  mats 
to  be  on  range,  the  mat  is  lowered  a  few  feet  and  more  stone  placed.  If  the  mat  has 
moved  off  range  in  lowering,  its  position  is  rectified  by  placing  the  proper  line  on 
capstan.  This  plan  is  pursued,  lowering  and  rectifying,  until  the  mat  is  near  the 
bottom,  when  all  bridle  lines  are  cast  off  and  the  mat  settles  to  its  position.  Great 
care  is  taken  to  slack  off  the  bridle  lines  equally  or  the  mat  may  cant  in  lowering  and 
shoot  far  off  the  range. 

The  mat  being  on  the  bottom,  the  stone  is  distributed  by  Ifeaving  the  two  scows  on 
top  of  the  mat.  By  placing  the  several  lines  on  the  capstan ,  the  position  of  the  scows 
can  be  changed  as  directed. 

The  above  method  can  be  used  in  any  case  where  the  mat  is  not  more  than  10  feet 
longer  than  the  scows  aud  where  it  is  not  very  rough.  The  mats  now  being  set  are 
100  feet  by  100  feet. 

It  reouires  sixteen  hands  to  set  a  mat  as  above  described,  distributed  as  follows: 

Five  nands  for  each  yawl-boat  to  run  lines.  Three  on  each  scow  to  attend  lines. 
There  is  also  a  mat-setter  to  take  charge  of  the  work.  All  hands  distribute  stone. 
The  time  required  to  set'  and  stone  a  mat,  if  there  is  no  impediment  is  from  two  and 
half  to  three  hours. 

It  has  been  found  that  the  above  method  is  the  most  exact  of  any  used. 

Second  method. — Thia  method  was  used  in  the  breakers  and  with  mats  120  feet  by 
60  feet,  the  greater  dimension  (120  feet)  being  perpendicular  to  the  axis  of  the 
work.  The  scows  were  attached  to  the  mat  by  two  bridle  lines  passing  over  the  head 
of  each  scow,  the  length  of  ih^  hcow  being  i>erpendicular  to  the  axis  (see  diagram*). 
one  large  scow  and  one  smaller  one  being  used  ;  the  small  scow  having  only  enongh 
stone  to  sink  one  end  of  the  mat  and  not  lianled  on  it. 

The  disadvantages  of  the  above  method  are,  viz  :  To  move  either  end  of  the  mat, 
the  entire  length  of  mat  and  scow  have  to  be  moved,  requiring  much  heaving  and  loss 
of  time  at  the  capstan.  If  the  mat  drops  below  the  end  of  the  work,  the  heaving  has 
to  be  done  agaiuHt  the  tide.  One  end  of  the  mat  lieing  on  the  bottom,  in  case  a  line 
parting  or  an  anchor  dragging,  it  is  impossible  to  bring  the  mat  back  to  the  range 

*Omitted. 
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to  prevent  a  lap  in  the  work.  Ooe  end  of  the  mat  being  afloat  and  in  the  breakers, 
the  mat  is  weanened  by  the  8ea  and  liable  to  break  up.  Most  of  the  stone  has  to  be 
hauled  over  the  bead  of  the  scow,  taking  mnch  time,  and  cannot  be  so  evenly  distrib- 
uted. It  is  impossible  to  save  the  musts  or  prevent  a  lap  in  case  the  tide  commenced  to 
run  flood.  It  requires  from  four  to  five  hours  to  set  and  stone  the  mat.  In  deep  water 
or  an  uneven  bottom,  the  mat  could  not  be  placed  on  range  accurately.  The  only  ad- 
vantage  being  that  the  breaker  does  not  have  the  broad  side  of  the  scow  to  act  upon, 
thereby  driving  it  on  and  breaking  up  the  mat.  A  sufficient  amount  of  stone  is  Kept 
back  from  the  mats,  so  that  in  case  many  vessels  arrive  in  port  together,  a  place  can 
be  made  for  it,  thereby  saving  demurrage. 
The  work  of  the  present  contract  commenced  on  September  19, 1884. 

NUMBER  OF  DAYS   IN   WHICH  STONE  WAB  PUT  ON  OR  MATS  SET. 


Date.  Days. 

Sept.,  1884 9 

Oct.,    1884 16 

Nov.,  Ift84 17 

Dec.,  1884 13 

Jan.,  1885 14 


Date.  Days. 

Feb.,  1885 7 

Mar.,  1885 15 

Apr.,  1885 14 

May,   1885 22 

June,  1885 20 


THE  CONDITION  OF  THE  WORK. 

South  ieiiy, — Most  of  this  work  consisted  of  laying  the  first  course  of  mats,  extend- 
ing^ the  jetty  already  partially  laid. 

The  work  was  done  during  the  stormy  seadon  in  winter,  and  the  contractor  met 
with  many  difficulties.     Most  of  the  work  was  in  and  on  the  edge  of  the  breakers. 

The  general  range  of  the  work  is  good.  Many  of  the  mats  lapped  more  than  re- 
quired, and  the  lap  had  to  be  cut  away,  being  a  loss  to  the  contractor.  Several  mats 
were  also  oroken  up  and  lost.  On  two  occasions  stone  had  to  be  thrown  off  and 
abandoned  to  save  the  scows. 

The  work  is  mostly  bare  at  low  water  and  presents  a  good  appearance,  the  stone 
having  been  distributed  by  hand  and  the  logs  cutoff.  No  mats  have  settled,  and  the 
work  on  the  outer  end  is  sanding  over. 

With  but  little  work  the  jetty  can  be  brought  up  to  low  water. 

Iforth  jetty. — Thin  work  preseut-s  a  good  appearauce.  The  mats  are  on  range,  with 
but  one  exception,  which  was  caused  by  attempting  to  set  the  mat  on  a  flood  tide. 

I  would  state,  in  conclusion,  that  the  contractor  has  made  every  exertion  to  do  his 
work  faithfully. 

The  effect  of  extending  the  jetties  has  been  such  that  the  most  skeptical  are  now 
thoroughly  convinced  of  the  ultimate  success  of  the  work. 
Respectfully, 

L.  L.  LfOMAX, 
iMpeotor  of  CoHBtruclion, 

Capt.  William  T.  Rossell, 

Corpv  of  EngineerB,  U,  S.  A, 


commercial  statistics. 


ArrivaU  and  olearanccB  of  vesBtU  and  commerce  at  JacksonvHUf  Fla,ffrom  January  1, 1878, 

to</ttfie30, 1885. 


ARBIYBD. 


1878 
1879 
1880 
1881 
1882 
1888 
1884 


I 


825 
335 
868 
408 
876 


828 


Coastwise. 


02,267 
170, 872 
161, 080 
150,480 
116,829 

74,889 
114, 919 


2,917 
6,172 
4,487 
4,160 
8.149 
2,160 
4,828 


Foreign  ports. 


Americal  vesMla. 


19 
17 
21 
19 
11 
6 
8 


a 


2,979 
8,U08 
4.019 
8.161 
5,188 
1,129 
566 


118 
108 
136 
184 
155 
84 
20 


TorQign  veaaels. 


10 
28 
9 
10 
22 
15 
17 


6 
tt 


658 

12,948 

678 


1,501 
1,062 
1,412 


If 

s 


66 
558 

57 
62 

140 

97 

117 


i 


264 
875 
888 

487 
409 


848 


TotaL 


• 

I 


90,889 
186^829 
166.781 
164,256 
123.613 

77,060 
U6;807 


1.(181 
4.J« 
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^rrivah  and  ctearaneeB  ofves$eU  and  oommeree  at  Jaek$onville,  Fla,^  ^o.— Continaed. 

CLEARED. 


CoaatwiM. 


Ywra. 


1878 
1879 
1880 
1881 
1882 
1888 
1884 


• 

« 

-s      ^ 

9                B 
1      I          § 

> 

H 

245 

04,732 

335 

160.040 

863 

158.733 

420 

15U,404 

865 

114,741 

258 

65,450 

203 

103, 737 

5,83K 
6,077 
4,846 
4,281 
2,892 
1.010 
4.001 


Foreign  porti 

1. 

I^^A^al 

xotu. 

American  yeaaels. 

Foreign  veaaela. 

1 

• 

• 

• 

1 

o 

i 

m 

a 

i 

! 

9 

i 

84 

H 

214 

> 

H 
678 

61 

> 
289 

H 

Q 

6,076 

10 

101,486 

6,118 

34 

5,839 

211 

21 

12,908 

550 

890 

188,606 

5,847 

45 

13,526 

428 

10 

716 

72 

418 

172,075 

4,846 

26 

5,547 

102 

11 

050 

76 

457 

156,001 

4,540 

80 

8,667 

277 

22 

1,470 

163 

417 

124.808 

8,832 

19 

1,825 

130 

14 

1,051 

92 

291 

68,826 

2.141 

19 

• 

4,307 

126 

17 

1,411 

121 

331 

109.545 

4,388 

Commerce, 


Tears. 


Yalae  of 
exports. 


Value  of 
ini  porta. 


1878 $74,035  47 

1879 92,890  84 

1880 94,680  00 

1881 62,26507 

1882 68,58384 

1888 47,020  45 

1884 1  64,071  32 


Dntfes 
colleoted. 


$1, 863  27 

15. 300  26 

888  40 

2,380  08 
12.  542  51 

3,805  23 
85^875  54 


$181  52 
771  21 
96  91 
230  08 
4,701  26 
466  90 
473  86 


U  2. 


IMPROVEMENT  OF  THE  UPPER  SAINT  JOHN'S  RIVER,  FLORIDA. 

By  the  river  and  harbor  act,  approved  July  5, 1884,  the  sum  of  $5,000 
was  appropriated  for  improving  the  Upper  Saint  John's  River,  Florida. 
This  is  the  first  appropriation  ever  made  by  Congress  for  this  work. 

The  part  of  the  Saint  John's  River  referred  to  in  the  act  is  presumed 
to  be  that  portion  extending  from  Lake  Monroe  to  the  head  of  Lake 
Gkorge,  a  distance  by  river  of  aboat  45  miles.  An  examination  of  this 
section  was  made  in  the  early  part  of  the  year  1879,  report  of  which, 
dated  Jaty  16, 1879,  with  a  project  of  improvemnnt,  is  printed  as  Ap- 
pendix I  9,  Annual  Report  of  the  Chief  of  Engineers  for  1879.  It  was 
stated  in  that  report  that  the  stream,  although  very  crooked,  is  of 
ample  depth  for  any  class  of  vessels  adapted  to  the  navigation  of  the 
Upper  Saint  John's  River,  and  that  the  only  gain  to  be  secured  by  cut- 
off is  strictly  in  distance,  and  was  suggested  to  confine  the  work  of  im- 
provement to  cutting  off  the  four  most  prominent  bends,  located  as 
follows: 

1.  A  bend  three-fourths  of  a  mile  above  Old  Town,  25  miles  below 
Lake  Monroe. 

2.  Two  bends  about  2  miles  below  Manuel's  Landing,  or  7^  miles  be- 
low Lake  Monroe. 

3.  A  bend  at  Manuel's  Landing,  5^  miles  below  Lake  Monroe. 

The  results  of  a  later  examination  of  the  same  section  of  the  river, 
made  in  conformity  to  a  provision  in  the  river  and  harbor  act  passed 
August  2, 1882,  did  not  differ  ft'om  the  conclusions  previously  reached. 
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In  parsnance  to  instractious  from  the  Department  there  was  sabmit- 
ted  under  date  of  October  5,  1883,  another  report,  and  with  it  revised 
plans  and  estimates  of  cost  of  improvement. 

The  width  of  the  river  at  the  bends  named  varies  from  130  to  150 
feet,  and  in  the  reaches  connecting  them  from  150  to  200  feet.  The 
banks  and  adjoining  ground  average  4  feet  above  the  water-surface  at 
low-river  stage.  The  plan  of  improvement  contemplates  cnt-oflfs  100 
feet  wide  at  the  bottom  side  slopes  1  on  1,  and  a  low-river  depth  in 
the  cut«  of  6  feet.  This  depth  was  adopted  as  being  the  maximum  low- 
river  depth  at  the  shoalest  places  between  Little  Lake  George,  20  miles 
below  the  head  of  Lake  George  and  Lake  Monroe. 

Two  estimates  were  submitted,  one  for  straight  cut-offs,  and  the  other 
for  curved  cut-offs,  the  curves  being  quite  easy  so  as  to  offer  no  obstruc- 
tion to  navigation.  The  work  would  principally  consist  in  dredging, 
but  a  iew  light  closure  dams  will  have  to  be  built  and  some  grubbing 
done.  The  cost  of  improving  the  four  bends  is  estimated  at  $43,000  for 
straight  cutoffs,  and  at  $38,800  for  curved  cut-offs.  It  is  proposed  to 
adopt  the  latter  plan  in  carrying  out  the  improvement. 

The  appropriation  available  during  the  past  fical  year  being  small,  it 
was  proposed  to  begin  operations  by  opening  the  shortest  cut,  that  at 
Old  Town.  With  this  end  in  view  proposals  were  invited  to  be  opened 
on  the  24th  day  of  October,  1884.  In  answer  to  this  advertisement  no 
bids  were  received. 

Under  these  circumstances,  with  the  approval  of  the  Chief  of  Engi-, 
neers,  it  was  decided  to  wait  until  further  appropriations  are  made  be- 
fore beginning  the  work. 

The  arra  of  country  that  will  be  benefited  by  this  improvement  is 
estimated  at  26,000  square  miles,  with  a  popuhition  in  1879  of  40,000  and 
land  under  cultivation  that  year  valued  at  $7,600,000. 

Three  regular  lines  of  steamers  make  trips  through  this  part  of  the 
river.  During  the  winter  months  tliere  are  probably  three  steamers 
each  way  daily,  and  during  the  summer  one  daily. 

It  is  |>roposed  to  use  the  balance  available  and  the  appropriation 
asked  for  in  making  the  cutoff's  in  accordance  with  project. 

This  work  im  located  in  tbe  collection  district  of  Saint  John's;  Jackaonville  is  the 
nearest  port  of  entry ;  nearest  light-house  is  Dame's  Point  Light ;  nearest  fort  hi 
Fort  Marion.    Amount  of  duties  collected  in  fiscal  year  f473.86. 

Mofiey  statement. 

Amount  appropriated  by  act  approved  July  5, 1884 $5, 000  00 

July  1,  1885,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 
liabilities  July  1,  ltf84 20  79 

July  1, 1885,  amount  available 4, 979  21 

(Amount  (estimated)  required  for  completion  of  existing;  project 33, 800  00 
Amount  that  can  be  profitably  expended  in  fiscal  yeareuding  June  30, 1887    33,800  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


O3. 

IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

Operations  for  improving  Volusia  Bar,  Florida,  have  been  carried  on 
at  intervals  sinee  December,  1880.  Four  appropriations  have  thus  £tf 
been  made  by  Congress  for  its  improvement,  previous  to  tbe  current 
fiscal  year,  aggregating  $17,500. 
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Volusia  Bar  is  locat^xl  at  the  south  end  or  head  of  Lake  George^ 
about  162  miles  by  river  from  the  mouth  of  the  Saiut  John's  River,  at  the 
point  where  the  water  of  the  river  flows  into  the  lake. 

An  examination  of  Volusia  Bar  with  a  view  to  its  improvement  was 
made  in  March,  1879.  A  report  thereon,  dated  July  16,  1879,  with 
plan  of  improvement,  is  printed  as  Appendix  I  9,  Annual  Report  of 
the  Chief  of  Engineers  for  1879. 

PROJECT  OP  IMPROVEMENT. 

The  original  project  com  prised  the  construction  of  two  jetties,  designed 
to  establish  a  channel  depth  on  the  bar  of  6  feet,  while  previously 
low-river  depth  has  frequently  not  exceeded  3^  to  4}  feet. 

On  the  supposition  that  the  jetties  would  extend  beyond  the  bar  until 
reaching  6  feet  of  water,  with  their  outer  ends  200  or  250  feet  apart,  and 
their  crests  at  the  level  of  summer  low  water,  the  cost  of  the  work  was 
estimated  at  $15,000. 

As  stated  in  annual  report  on  this  work  for  1883,  this  estimate 
should  be  increased  to  secure  a  low-river  channel  of  6  feet  depth,  and  to 
prevent  the  formation  of  a  new  bar  beyond  the  ends  of  the  jetties.  The 
reasons  are  that  the  jetties  must  be  made  longer  than  first  contemplated, 
and  be  raised  higher.  A  number  of  fender-piles  were  driven,  and  more 
will  be  needed,  on  either  side  of  the  bar  channel,  to  prevent  steamboats 
from  running  foul  of  the  jetties,  and  compel  them  to  follow  continually 
the  same  course  in  crossing;  the  bar.  These  piles  were  not  included  in 
the  original  project.  The  width  between  the  jetties  on  the  bar  had  been 
made  tentatively  about  240  feet;  it  is  now  deemed  expedient  to  reduce 
this  distance  somewhat  by  spurs  built  from  either  side  of  the  jetties,  or 
from  one  jetty  only,  as  the  case  may  be,  to  increase  the  strength  of  the 
current.  The  expenses  were  also  undoubtedly  increased  by  the  fact  that 
the  work  had  to  be  done  in  a  fragmentary  manner,  since  the  amount 
asked  for  was  not  furnished  in  one  sum,  but  in  four  small  appropriations. 

For  the  extra  work  it  is  estimated  that  $7,500,  in  addition  to  the  ap- 
propriations made,  would  be  .necessary,  so  that  some  dredging  can  be 
done  on  the  bar,  while  the  jetties  are  being  extended,  to  establish  at 
once  the  required  depth  which  said  jetties,  wben  completed,  will  proba- 
bly maintain  for  a  long  period.  It  is  estimated  that  about  12,000  cubic 
yards  of  material  should  be  removed  by  dredging. 

OPERATIONS  TO  JUNE  30,  1884. 

The  west  jetty,  built  on  a  straight  line  bearing  north  25  degrees  west, 
has  reached  a  length  of  2,206  feet  from  shore.  For  the  greater  part  it  is 
formed  of  a  single  course  of  pole  and  brush  mattresses  from  6  to  12  feet 
wide,  loaded  with  broken  stone.  A  second  course  of  6-foot  mattresses 
covers  159  linear  feet  of  the  outer  portion  of  the  jetty. 

The  shore  end  of  the  east  jetty  is  about  2,400  feet  east  of  the  west 
jetty.  It  is  buUt  on  lines  by  which  it  gradually  converges  toward  the 
latter  work  in  approaching  the  bar.  Its  aggregate  length  is  at  present 
3,459  feet.  From  the  shore  it  extends  1,836  linear  feet  on  a  range  bear- 
ing north  76  degrees  west ;  the  next  length  of  1,100  feet  bears  north  63 
degrees  west;  and  the  remainder,  which  is  located  upon  the  bar,  runs 
about  parallel  to  the  opposite  part  of  the  west  jetty,  and  240  feet  from 
it.  It  generally  consists  of  a  single  course  of  mattresses  from  6  to  12 
feet  wide,  covered  with  riprap  stone,  except  for  247  feet  length  at  the 
bar,  where  a  second  course  was  put  on. 
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One  hundred  and  fifty  fender-pilo8  were  driven  on  tbe  bar,  nearly  all 
in  clusters  of  three  and  fonr,  in  two  rows,  75  feet  apart.  Each  row  ex- 
tends over  a  length  exceeding  800  feet,  and  runs  about  parallel  to  the 
west  jetty.  The  row  nearest  to  that  work  is  about  100  feet  from  it.  At 
the  beginning  of  the  past  fiscal  year  July  1, 1884,  all  of  these  piles  had 
been  broken  or  knocked  down.  In  this  condition  they  formed  a  serious 
obstruction  to  na\igation. 

OPERATIONS  DURING  THE  PAST  FISCAL  TEAR. 

On  July  1, 1884,  the  balance  on  hand  available  for  work  was  $430.96, 
and  there  was  appropriated  by  act  of  July  5,  1884,  a  further  sum  of 
$2,000,  making  a  total  of  $2,430.96. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Col.  Q.  A.  Oillmore,  Corps  of  Engineers,  until  he  was  relievetl 
by  me  by  virtue  of  Special  Orders  No.  96,  headquarters  Corps  of  En- 
gineers, United  States  Army,  Washington,  D.  C,  August  5,  1884. 

On  July  1, 1884,  the  work  was  idle  for  lack  of  funds,  and  it  was  not 
until  January  5,  1885,  that  work  was  actively  begun,  the  intervening 
time  being  necessary  for  advertising  the  work,  making  the  contract, 
and  getting  the  plant  into  working  order. 

The  operations  consisted  in  removing  the  broken  piling,  driving  new 
rows  of  guide-piling,  and  placing  75  cubic  yards  of  riprap  stone  on  the 
low  places  of  the  east  jetty. 

All  work  was  done  under  contract  with  Messrs.  Hopkins  and  LeBaron, 
approved  by  the  Chief  of  Engineers  December  6, 1884.  The  work  con- 
sisted in  removing  nineteen  broken  piles,  furnishing  and  driving  one 
hundred  and  fifty -eight  piles  in  clusters,  chaining  these  clusters  with 
5,981.54  pounds  of  chain  and  furnishing  and  placing  75  cubic  yards  of 
riprap  stone  on  east  jetty. 

THE  EFFECTS  OF  THE  WORK  AND  CONDITION   GENERALLY. 

Althoughsettlement  has  taken  place  along  both  jetties,  they  are  still 
in  good  condition  and  have  sanded  up  along  their  "whole  length. 

The  rows  of  guide-piles  heretofore  driven  have  only  lasted  for  about 
one  year.  They  have  been  knocked  down  or  broken  by  parsing  steamers. 
I  have  this  year  increased  the  width  between  rows  from  75  to  100  feec, 
increased  the  diameter  of  the  piles  from  10  inches  to  12  inches,  and  the 
depth  to  which  they  are  driven  from  10  feet  to  12  feet.  Heretofore  the 
clusters  have  been  driven  at  equal  distances  from  each  other.  This 
year  I  have  made  these  distiances  vary,  placing  them  nearer  together 
where  most  likely  to  be  struck,  tt  is  propable,  however,  that  some 
piles  wiU  have  to  be  replaced  during  the  next  fiscal  year. 

Since  the  work  of  improvement  was  commenced,  the  following  appro- 
priations have  been  made : 

By  act  of  Congrese  approved  June  14,1880 $5,000 

By  act  of  Congress  approved  March  3, 18til 5,500 

By  act  of  Congress  passed  Aagast  2, 1882 5,000 

By  act  of  Congress  approved  July  5,1884 2,000 

Total 17,500 

Oi  this  amount  the  sam  of  $17,337.51  has  been  expended  to  Jane 
30, 1885. 
The  balance  available  and  appropriation  asked  for  are  to  be  used  in 
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raising  and  extending  the  jetties,  in  keeping  the  fender-piles  up,  and  in 
dredging  if  necessary. 

Thia  work  is  located  in  the  collection  district  of  Saint  John's.  Jacksonville  is  the 
nearest  port  of  entry.  Nearest  light-hoase  is  Dame*s  Point  Light.  Nearest  fort  is 
Fort  Marion.    Amount  of  revenne  collected  in  1885,  |473.86. 

Beport  of  Assistant  Engineer  A.  W.  Barber  is  submitted  herewith. 

Money  statement, 

July  1,  1884,  amount  availahle w |430  96 

Amoant  appropriated  by  act  approved  Jaly  5,  1884 2,000  00 

2,430  96 
Jnly  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  la84 2,268  47 


July  1, 1885,  amount  available 


162  49 


{Amount  (estimated)  reouired  for  completion  of  existing  project 7, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887     7, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

AbBtraei  of  j^ropoaaU  for  improving  VoluHa  Bar,  Florida,  opened  October  24, 1884. 


PILES  TO  BE  DBIYEN. 


Va 


1 
2 

a 


F.A.L.CMaidy 

Hopkins  &.  Le  Baron* 
6eoi|re  A.  De  Cottes . . . 


Names  of  bidders. 


Estimated 
number  of. 

Price. 

150 
150 
150 

|6  00 
6  00 
6  50 

Total. 


$900  00 
750  00 
875  00 


BROKEN  PILES  TO  BE  BEHOVED. 


1 
2 

a 


F.  A.  L.  Cassidy      

Hopkins  &  Le  Baron* . 
George  A.  De  Cottes.. 


75 

$5  00 

1375  00 

76 

5  00 

376  00 

75 

500 

800  00 

1 

2 

a 


CUBIC  YARDS  OF  STOKE  REQUIRED. 


F.A.L.  Cassidy 

Hopkins  it  Le  Baron* 
George  A.  De  Cottes . . 


76 

$5  75 

75 

6C0 

75 

6  00 

$431  25 
450  00 
517  50 


1 

2 

a 


F.  A.  L.  Cassidy 

Hopkins  it  Le  Baron*. 
George  A.  De  CottM  . . 


POUNDS  OF  CHAIN  REQUIRED. 


$198  00 
297  00 
281  00 


Va 


1 

2 

a 


Names  of  bidders. 


F.  A.  L.  Cassidy 

Hopkins  ic  Le  Baron* . 
George  A.  De  Cottes . . 


-A-ggregate. 


$1,904  25 
1,872  00 
2,023  50 


Commenced  work. 


NoTember  5,  1884. 
Not  stated. 
Not  stated. 


Complete  work. 


Within  six  weeks. 
Not  stated. 
Not  stated. 


*  Lowest  bid. 


Contract  awarded  to  Messrs.  Hopkins  &.  Le  Baron,  with  approval  of  the  Chief  of 
Engineers.  Operations  commenced  January  5,  1885,  and  were  completed  Fehraary 
20y  1885. 
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RRPORT  OF  MR.  A.  W.   BARBER,  ASSISTANT  ENGINEER. 

Jacksonville,  Fla.,  June  30,  1885. 

Captain  :  I  have  the  honor  to  Biibmit  the  followiDg  report  of  work  done  at  YoliuU 
Bar,  Florida,  during  the  fiscal  year  ending  Jnne  30,  1885 : 

On  November  25,  1884,  a  contract  was  entered  into  with  Messrs.  Hopkins  d&  Le 
Baron,  of  Jacksonville,  Fla.,  and  approved  by  the  Chief  of  Engineers  United  States 
Army  on  December  6,  1h84. 

Under  orders  from  you  the  work  was  staked  out  as  follows :  Commencing  at  a  point 
opposite  the  second  angle  in  the  east  jetty,  and  driving  two  rows  of  piling  just  100 
feet  apart  as  far  as  the  end  of  the  west  jetty,  making  a  slight  angle  at  each  end; 
the  angle  on  the  west  line  of  piles  at  the  south  end  with  a  bell  toward  the  end  of  the 
west  jetty ;  the  angle  on  the  east  line  of  piles  at  the  north  end,  with  bell  toward 
east  jetty,  as  shown  on  accompanying  sketch." 

The  contractor  commenced  work  on  January  5, 1885,  and  finished  February  20, 1885. 
It  resulted  in  driving  two  lines  of  piling  jast  100  feet  apart  from  the  second  angle  in 
the  eaHt  jetty  as  far  as  the  end  of  the  west  jetty.    They  are  driven  12  feet  into  the 

? round,  and  placed  in  clusters  of  from  three  to  six  piles  in  each  cluster,  and  very  firm, 
5  feet  to  60  feet  apart,  the  piles  being  closest  where  the  track  of  the  steamer  would 
intersect.  They  are  securely  fastened  together  with  chains.  There  were  also  placed 
on  the  low  places  on  the  east  jetty  75  cubic  yards  of  stone. 

Pounds  of  chain  used 5, 981. 54 

Broken  piles  removed 19 

Piles  driven - 158 

Cubic  yards  of  stone  placed  on  jetty 75 

I  have  reasons  to  believe  that  the  piling  driven  will  remain,  as  they  have  stood 
through  one  season,  when  the  greatest  nuniber  of  boats  were  on  the  river,  and  now 
remain  good,  with  the  exception  of  one  cluster  slightly  bent  out  of  line. 
Very  respectfully,  your  obedient  servant, 

A.  W.  Barber, 
A%9Miani  Engineer. 

Capt.  Wm.  T.  Rossell, 

Corps  of  Engineers  J  U,  S.  A,  ^ 


O  4. 

IMPROVEMENT  OF  APALACHICOLA  BAY,  FLORIDA. 

Operatious  for  the  iinprovemeDt  of  this  bay  were  carried  od  daring 
the  past  fiscal  year,  in  accordance  with  the  project  submitted  to  the  Chief 
of  Engineers,  and  published  in  the  Annual  Report;  for  1879,  pages  823 
and  824. 

A  bar  existed  at  the  mouth  of  the  river,  extending  from  one  half  mile 
below  the  town  of  Apalachicola,  Fla.,  to  the  lower  anchorage.  The 
minimum  depth  of  water  over  this  bar  was  3 J  feet. 

The  plan  proposed  and  adopted  was  the  deepening  of  the  channel  to 
11  feet,  with  a  width  of  100  feet. 

The  work  was  to  be  done  under  contract  by  dredging,  at  an  estimated 
cost  of  $100,000. 

The  following  appropriations  have  been  made : 

By  act  approved  Jnne  14,  1880 $10,000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  August  2, 1882 25,000 

By  act  approved  July  5,  1884 10,000 

Total '. 55,000 


Sketch  omitted. 
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OPEBATIONS  PRIOR  TO  JUNE  30,  1884. 

The  contract  under  the  first  appropriation  was  awarded  to  W.  A. 
Alexander,  at  43 J  cents  per  cabic  yard. 

The  second  contract  was  awarded  to  John  Tomlinson  at  29|^  cents  per 
cabic  yard. 

The  third  contract  was  awarded  to  John  Maguire  at  22^  cenis  per 
cabic  yard. 

under  these  contracts  a  channel  was  dredged  5,200  feet  long  and  75 
feet  wide,  and  a  continuation  860  feet  long  and  60  feet  wide,  with  an 
average  depth  of  9J  feet  at  low  tide. 

OPERATIONS  DURING  THE  PAST  FISCAL  YEAR. 

On  July  1,  1884,  there  were  no  funds  available  for  this  work..  By  the 
river  and  harbor  act  of  July  5,  1884,  $10,000  were  appropriated. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Maj.  A.  N.  Dararell,  Corps  of  Eugineers,  until  he  was  re- 
lieved by  me,  by  virtue  of  Special  Order  No.  96,  headquarters  Corps 
of  Engineers,  United  States  Army,  Washington,  D.  C,  August  5, 1884. 

An  examination  of  the  dredged  channel  was  made  and  it  was  found 
to  have  partially  filled  up,  leaving  an  available  channel  way  fiom  the 
wharves  of  the  city  to  the  anchorage  only  6  feet  deep.  In  places  the  old 
dredged  channel  was  found  to  have  held  its  depth  well,  and  in  others 
to  have  been  entirely  obliterated. 

This  work  was  advertised  and  bids  opened  on  December  10, 1884 ;  as 
all  the  bids  received  were  considered  too  high  they  were  rejected  by 
the  authority  of  the  Chief  of  Engineers,  and  new  bids  were  called  for 
by  circular  letter. 

These  bids  were  opened  on  January  10,  1885. 

A  contract  was  then  made  with  Mr.  S.  N.  Kimball  to  dredge  the 
channel  at  29^  cen  ts  per  cubic  yards.   Contract  approved  February  3, 1 885. 

Under  this  contract  work  was  begun  on  February  25,  1885,  and  fin- 
ished April  30, 1885,- resulting  in  dredging  a  channel  way  4,177.7  feet 
long  60  feet  wide  to  a  depth  of  9.5  feet  at  mean  low  water. 

It  is  unfortunate  that  the  money  available  was  not  sufficient  to  make 
the  cut  completely  through  to  teep  water. 

The  material  removed  was  in  some  places  soft  silt  mixed  with  twigs 
and  apparently  some  sawdust  In  other  places  the  material  was  hard 
and  compact. 

In  the  first  case  apparently  the  material  was  of  quite  recent  deposit, 
and  in  the  other  was  the  original  bed  of  the  bay. 

As  to  the  |>ermanency  of  the  channel,  should  it  be  dredged  through, 
there  is  doubt ;  but  as  to  its  lack  of  permanency  when  only  partially 
dug,  there  seems  to  be  none. 

To  increase  the  flow  through  the  channel  and  add  to  the  scouring 
effect  of  the  water,  it  ^ould  be  desirable  to  build  a  dam  across  the  false 
channel  in  the  position  shown  on  the  accompanying  map. 

By  current  measurements  made  during  ebb  tide  it  was  found  that 
about  20  per  cent,  of  the  water  found  its  way  into  the  bar  through  this 
channel.  Hence  its  closure  would  increase  the  flow  through  the  main 
channel  about  25  per  cent. 

The  balance  available  and  the  appropriation  asked  is  to  be  used  in 
extending,  widening,  and  deepening  the  cut  by  dredging,  under  the 
project. 

Apalachicola  Bay  is  in  the  collection  district  of  Apalacbicola  Bay,  which  is  the 
nearest  port  of  enfliirv.  Nearest  ligbt-bouse^  Cape  Saint  George  Light.  Nearest  fort, 
defenses  of  Pensacofa,  Fla.    Amount  of  revenue  collected  during  fiscal  year,  |2,477.17. 
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The  following  papers  accompany  this  report : 

1.  Map  of  Apalachicola  Ba^,  showinf;  ohaDoel  dredged. 

2.  Report  of  Assistant  Engineer  A.  W.  Barber. 

Money  Btatement. 

Amount  appropriated  by  act  approved  July  5,  1884 $10,000  00 

Jnly  1, 1885,  amount  expended  during  fiscal,  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 9,284  37 


July  1, 1885,  amount  available. 


715  63 


{Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887     45, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

AhBircLci  of  proposals  for  improving  Apalaohicola  Bay,  Florida,  opened  December  A,  1884. 


No. 

• 

Names  of  bidden. 

• 

Dredging 

per  cabio 

yard. 

Commence. 

Complete. 

1 

Pittenhoiise  Moore • 

CfwU. 
45 

3»A 

Not  stated... 
....  do 

Not  stated. 

2 

8.  N.  Kimball 

Do. 

These  prices  being  considered  high,  it  was  recommended  that  the  bids  be  rejected, 
which  recommendation  was  approved. 


Abstract  of  proposals  for  improving  Apalachicola  Bay,  Florida,  opened  January  10, 1885. 


No. 


1 
2 


8 


Names  of  bidders. 


J.  E.  Slaughter , 
John  Maguire  .. 


Dredging 

per  cubic 

yard; 


Commence. 


84^     Not  stated 
...do 


Complete. 


S.  N.  KimbaU. 


'2Q| 


.do 


Not  stated. 
One  year  fh>m 
meno«me&t 

Not  statad. 


*  Lowest  bid. 

Contract  awarded  to  S.  N.  Kimball.    Operations  commenced  February  25, 1886. 
Contract  completed  April  30,  1885. 


REPORT  OF  MR.  A.  W.  BARBER,  ASSISTANT  ENGINEER. 

Jacksonville,  Fla.,  June  30, 1885. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  at  Ap** 
lachicola  Bay,  Florida : 

In  pursuance  of  your  order  of  February  1, 18S5,  to  proceed  to  Apalachicola  and  siu^ 
vey  the  chauuel  across  the  bar  at  that  place,  also  stake  out  sufficient  work  for  the  con- 
tractor, I  left  Jacksonville  on  the  2d  of  February  and  arrived  in  Apalachicola  Feb- 
ruary 5, 1885. 

I  immediately  organized  a  corps,  and  with  the  assistance  of  Mr.  John  R.  Williamit 
the  inspector,  proceeded  to  survey  the  channel.    A  more  unfavorable  time  for  the 
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work  conld  not  have  been  selected,  for  oat  of  eighteen  days  there  were  only  foar  that 
were  suitable  for  work  on  account  of  the  stormy  weather  and  heavy  i^ales. 

The  large  number  of  rafts  of  lumber  going  out  for  shipment  at  this  season  of  the 
year  made  it  impossible  to  keep  any  stakes  standing,  and  with  yonr  permission  I  had 
five  clusters,  of  three  piles  each,  driven  nearly  equal  distance  apart,  and  20  feet  east 
of  the  east  edge  of  the  channel,  making  a  permanent  location  of  the  channel  and  at 
the  same  time  aiding  the  pilots  in  navi^atingit. 

I  find  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  pages  1175  and  1176, 
**  that  the  total  length  of  the  cut  was  about  6,06^  feet,  5,200  feet  of  which  has  a  width 
of  75  feet,  and  the  remainder,  860  feet,  was  60  feet^  with  an  average  depth  of  9^  feet 
at  low  water."  Upon  examination  I  find  that  this  channel  has  filled  and  widened, 
and  now  has  an  average  width  of  100  feet  with  a  depth  varying  from  9^  feet  to  6.3 
feet.  I  believe  the  filling  and  widening  of  this  cut  is  largely  due  to  the  tug-boats 
running  into  the  banks  and  churning  the  sides  of  the  cnt ;  this  was  caused  from  the 
want  of  any  definite  marking  of  the  channel.  I  hope  that  the  piles  driven  will  in  a 
measure  obviate  this,  and  enable  them  to  keep  in  the  channel,  thereby  aiding  in  keep- 
ins  the  out  open.  But  there  are  natural  reaskins  why  this  channel  should  grailualfy 
fill  as  long  as  it  is  not  cut  through  to  deep  water.  About  10  miles  above  Apalachicola 
the  river  divides  and  empties  into  Apalacnicoia  Bay  through  two  channels,  one  known 
as  the  Saint  Mark's  River  and  the  other  as  the  Apalachicola. 

The  bay  is  from  20  to  25  miles  wide,  with  the  proposed  channel  crossing  it  nearly  in 
the  middle.  The  volume  of  water  that  empties  into  this  bay  is  about  equal  from  the 
two  channels.  The  Saint  Mark's  follows  the  eastern  edge  of  the  bay  while  the  Apa- 
lachicola runs  through  the  proposed  channel.  With  a  brisk  northeasterly  or  easterly 
wind  there  is  nearly  as  strong  a  current  across  the  proposed  channel  as  through  it.  . 

Again,  at  Apalachicola  there  is  another  outlet  between  Towhead  Island  and  the 
mainland,  on  the  east  side  of  the  river.  Fully  20  per  cent,  of  the  volume  of  water 
that  comes  down  the  Apalachicola  River  passes  through  this  opening.  *  This  channel 
could  be  closed  with  a  pile-dam  at  a  cost  of -. 

I  believe,  with  all  the  natural  disadvantages,  could  an  appropriation  sufficient  to 
dredge  the  cut  100  feet  wide  through  from  the  11-foot  curve  to  the  11-foot  curve,  it 
wonld  prove  reasonably  permanent. 

The  greatest  difficulty  the  boats  navigating  this  channel  found  was  crossing  the  bar 
about  the  fourth  cluster  of  piles  south,  as  shown  by  the  accompanying  map,  of  an 
average  depth  of  6^  feet  at  mean  low  water;  it  was  thought  best  to  cut  through  this 
ahoal. 

Mr.  8.  N.  Kimball,  the  contractor,  began  work  on  February  25, 1885,  and  completed 
his  contract  on  April  30,  1685. 

Mr.  John  R.  Williams  was  placed  in  charge  of  the  work  as  inspector  and  instructed 
to  commence  at  a  point  100  feet  north  of  the  fifth  cluster  and  dredge  two  cuts  of  30 
feet  each,  one  90  feet  west  of  the  line  of  piling,  and  the  other  60  feet  west,  with  a 
depth  of  9  feet,  with  1  foot  for  back  filling,  and  to  stop  when  he  had  dredged  27,000 
enbic  yards  of  material.  It  resulted  in  a  cut  4,148  leet  long,  60  feet  wide,  and  an 
average  of  9^  feet  in  depth  at  mean  low  water,  thereby  enabling  them  to  cross  the 
bftr  at  low  water. 

COMBfllSRCIAL  STATISTICS. 

Amonnt  of  business  done  during  the  year : 

Fish,  oysters,  sirup,  &c .' $113,300 

Sponges  and  wood 90,000 

Misc^laneous  merchandise 340,000 

Timber  and  lumber  (34,000,000  feet) 340.000 

883,300 

The  merchants  expect  to  establish  a  large  cotton  trade  the  coming  year,  both  foreign 
and  coastwise,  and  should  they  succeed  it  will  nndonbtedly  doiible  the  amount  of 
bnsineas  done  at  present. 

Very  respectfully,  your  obedient  servant, 

A.  W.  Barbkr, 

AuUiani  Engineer, 

Capt.  WiLUAM  T.  RossELL, 

CorpB  of  Engineers^  U.  S,  A, 
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Commercial  atatistiot  of  port  of  Apalachicola,  Florida^  for  the  fiscal  year  ending  June  30, 

1885. 


Arrivals  and  departures. 


Coastwise  arrivals 

Coastwise  clearaDces 

American  vessels  entered  (foreign) . 
American  vessels  cleared  (foreign) 

Foreign  vessels  entered 

Foreign  vessels  cleared 


Vesaels. 


Tons. 


30  )       ».4oe 

35  10,871 


6 

6 

58 

63 


2.428 

2,685 

82,835 

35b  8» 


Total 


198  M.08I 


Value  of  imports $1,179  37 

Value  of  exports 285,363  00 

Revenue  collected 2, 47?  17 

Estimated  number  of  vessels  arrived  at  and  departed  from  port  not  required  to 
enter  and  clear  at  the  custom-house :  Number  of  vessels,  2*25 ;  tonnage,  22,500. 

To  the  amount  of  general  commerce  of  the  port  you  can  add  50  per  cent,  more  to 
the  last  year's  statement. 

I  am  confident  that  there  will  be  an  increase  of  business  at  this  port  for  the  next 
^^ear — at  least  50  per  cent.  more. 

A.    MURRAT, 

Special  Deputy  Collector. 


O5. 

IMPROVEMENT  OF  TAMPA  BAY.  FLORIDA. 

Operations  have  been  carried  on  since  April  27,  1881,  under  appro- 
priations made  by  Congress  in  1880, 1881,  and  1884,  aggregating  $60,000. 

Tampa  Bay  is  a  large  indentation  in  the  Gulf  coast  of  Florida,  and 
the  portion  proposed  for  improvement  extends  from  the  wharves  of  the 
town  of  Tampa,  near  the  month  of  the  Hillsborough  Biver,  to  the  deep 
basin  in  the  bay. 

Tampa  is  the  terminus  of  thQ  South  Florida  Railroad,  which  there 
forms  connection  with  the  steamship  lines  for  Key  West,  Havana,  and 
New  Orleans.  The  South  Florida  Bailroad  gives  by  its  connections  at 
present  a  through  line  to  the  North,  East,  and  West  by  the  Saint  John's 
Biver  from  Sanford,  the  eastern  terminus.  Two  other  railroads  are  pro- 
jected to  Tampa,  the  Florida  Railway  and  Navigation  Company  and  the 
Florida  Southern. 

An  examination  of  Tampa  Bay,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereou,  dated  August  25,  1879,  with  a  plan 
of  improvement,  is  printed  as  Appendix  J  18  to  the  Report  of  the  Chief 
of  Engineers  for  1879. 

PROJECT  OP  IMPROVEMENT. 

The  proposed  improvement  consists  in  deepening  and  widening  the 
channel  from  Tampa  to  the  bay  by  dredging  and  rock  excavation  so  as 
to  give  a  clear  depth  of  9  feet  at  mean  low  water,  with  a  width  in  the 
river  of  200  feet  and  in  the  bay  of  150  feet,  a  total  distance  of  about  5} 
miles. 
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OPERATIONS  UP  TO  JUNE  30,  1884. 

The  following  appropriationa  have  been  made  by  Congress : 

By  act  approved  Jnne  14,  1880 $10,000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  Au^nat  2,  1882 20,000 

By  act  approved  July  5,  1884 20,000 

Total 60,000 

The  work  has  been  done  by  contract,  and  has  resulted  in  making  a 
cat  60  feet  wide  and  9  feet  deep  at  mean  low  water,  8,215  feet  long, 
and  a  channel  of  the  same  depth  but  75  feet  wide  through  the  rock  at 
the  mouth  of  the  river. 

There  was  thus  formed  a  fair,  though  somewhat  narrow,  channel,  ex- 
tending through  to  the  wharves  at  Tampa,  9  feet  deep,  with  the  excep- 
tion of  two  small  shoals  below  Spanish  Town  Point  and  that  portion  of 
the  channel  extending  from  a  point  about  300  feet  uQrth  of  Spanish 
Town  Creek  to  a  point  about  300  feet  below  the  upper  curve,  a  distance 
of  about  1,000  feet,  which  has  a  depth  of  only  7^  feet. 

Before  beginning  work  during  the  present  fiscal  year  an  examination 
was  made  which  developed  the  fact  that  this  channel  was  narrower,  and 
that  several  other  shoals  existed  along  its  line. 

OPERATIONS  DUBING  FISCAL  TEAR  ENDINO  JUKE  30,  1885. 

On  July  1, 1884,  the  work  was  idle  for  lack  of  funds,  but  by  act  ap- 
proved July  5, 1884,  $20,000  was  appropriated. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers,  until  he  was  relieved 
by  me,  by  virtue  of  Special  Orders  No.  96,  headquarters  Corps  of  En- 
gineers, United  States  Army,  Washington,  D.  C,  August  5,  1884. 

Under  the  appropriation  the  work  was  advertised  and  bids  opened  by 
me  on  December  10, 1884.  As  all  the  bids  were  considered  too  high 
tbey  were,  by  authority  of  the  Chief  of  Engineers,  dated  December  18, 
1884,  rejected  and  new  bids  called  for  by  circular  letter.  These  bids 
were  opened  on  January  10, 1885. 

The  lowest  bid,  that  of  Mr.  James  E.  Slaughter,  being  considered  rea- 
sonable was  accepted,  and  a  contract  entered  into  with  him,  approved 
by  the  Chief  of  Engineers,  March  12, 1885. 

Under  this  contract  work  was  begun  on  May  29,  1885. 

Work  was  begun  near  the  mouth  of  Hillsborough  River,  and  the  soft 
material  taken  oft'  the  rock  by  dredging.  The  rock  was  then  broken  by 
snrface  blasts  and  the  fragments  removed  by  the  dredge. 

Up  to  June  30  a  channel  has  been  cut  through  the  ledge  150  feet  wide 
to  a  depth  of  9  feet  at  mean  low  water  by  the  removal  of  3,632.3  cubic 
yards  of  mud  and  914.38  cubic  yards  of  rock. 

Although  this  area  has  been  gone  over  by  the  contractor  an  exami- 
nation has  developed  three  shoals  still  existing  which  will  be  removed 
under  this  contract. 

It  is  proposed  to  spend  the  balance  on  hand  in  making  a  cut  60  feet 
wide  and  9  feet  deep  at  mean  low  water  through  to  the  deep  basin. 

The  appropriation  asked  for  is  to  be  expended  in  widening  this  chan- 
nel to  the  proposed  width. 

Tampa  Bay  is  in  the  collection  district  of  Key  West,  which  is  the  uearest  port  of 
eDtry.  Neaiest  light-honse,  Egmout  Key  Light.  Nearest  fort  is  Fort  Jefferson, 
Florida. 
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COMMERCIAL  STATISTICS. 

No  custom-house  or  commercial  statistics  could  be  obtaiued,  though 
application  was  made  to  several  parties  for  them. 

Money  statement 

Amount  appropriated  by  act  approved  Jaly  5, 1864 $20,000  60 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 $981  96 

July  1,  1885,  outstanding  liabilities 6,819  54 

7,80150 

July  1,  I8^by  amount  available 12,196  50 

!  Amount  (estimated)  required  for  completion  of  existing  project 37, 000  00 
Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    37, 000  00 
Submitted  in  cgmpliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abtiraet  of  proposals  for  improving  Tampa  Bay,  Floriday  opened  December  10, 1884. 


No. 


1 
2 
8 


Names  of  bidders. 


Rittenbonse  Moors 

S.  N.  Kimball* 

George  C.  Fobes  &  Co. 


Dredgine, 

per  cubio 

yard. 


Cents. 
45 

39.3 
40 


Hook  ex- 
cavation, 
per  cable 
yard. 


t7  85 
fl44A 
6  90 


Commence. 


Not  stated 

— do 

. . .  .do  ..... 


Compete. 


Hot  stated. 
Da 
Do. 


*  Lowest  bid. 


These  prices  beingj  considered  high,  it  was  recommended  that  the  bids  be  rejected, 
which  recommendation  was  approvea. 


Jhstraoi  of  proposals  for  improving  Tampa  Bay,  Florida,  opened  January  10, 188&. 


No. 


1 
2 
8 


Names  of  bidders. 


S.N.  Kimball 

Joe.  E.  Slanghtei^. 
John  Magaire 


Drediring. 

per  onbio 

yard. 


Cents, 
87 

84.74 
35 


Bock  ex- 
cavation, 
per  cable 
yard. 


$6  00 
690 
596 


Commence. 


Not  stated....   Not  stated. 

-do Da 

At  the  time  and  finish  in  M* 
cord  with  the  apeoiflcatioiia 


Completa 


*  Lowest  bid. 


Conti'act  awarded  to  James  E.  Slaughter.    Operations  oommenoed  May  29, 18SS,  to 
be  completed  by  November  20, 1885. 
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0  6. 

IMPROVEMENT  OP  THE  SUWANEE  RIVER,  FLORIDA, 

rations  for  the  improvement  of  this  river  haye  beeu  carried  on  since 
iber,  1881,  under  appropriations  made  in  1880,  1881,  1882,  and 
^^gregatin^  $18,000. 

Suwanee  River  rises  in  the  southern  part  of  Georgia,  near  the 
lokee  Swamp,  and,  flowing  in  a  general  southerly  direction,  empties 
le  Gulf  of  Mexico  a  few  miles  north  of  Cedar  Keys.  The  portion 
ed  with  a  view  to  its  improvement  extends  from  Ellaville  to  its 
.  The  country  adjacent  is  well  wooded,  and  the  chief  trade  is  in 
ypress,  and  cedar  timber.  Cotton,  sirup,  and  the  minor  farm 
its  are  also  sent  to  market  at  Cedar  Keys. 

examination  of  this  river  with  a  view  to  its  improvement  was 
in  1879.  A  report  thereon,  dated  August  26, 1879,  with  a  plan  of 
K'ement,  is  printed  as  Appendix  J 16,  Report  of  the  Chief  of  Engi- 
for  1879. 

PROJECT  OF  IMPROVEMENT. 

proposed  improvement  consists  in  deepening  the  bars  at  the 
by  dredginf^,  the  removal  of  snags  and  overhanging  trees  along 
rer,  and  the  deepening  and  improving  the  channel  at  various 
by  the  removal  of  rocks,  snags,  and  construction  of  dams,  so  as 
ighten,  widen,  and  deepen  the  channel.  The  depth  to  be  obtained 
et  through  the  bars  at  the  passes  for  a  width  of  150  feet,  and  tip 
rer  as  far  as  Roland's  Rluff,  a  distance  of  74  miles,  and  from  there 
Ellaville,  a  distance  of  50  miles,  4  feet  in  depth  and  60  feet  in 

OPERATIONS  UP  TO  JUNE  30,  1884. 

following  appropriations  have  been  made : 

»roved  June  14,1880 1 15.000 

»roved  March  3,  1881 3,000 

sed  AuKUst  2,  1882 5,000 

irovedJulyS,  1884 5.000 

otal 18,000 

work  has  been  carried  on  by  contract,  and  25,231  cubic  yards  of 
al  have  been  removed.  All  the  work  done  has  been  in  deepening 
Aunel  over  the  bar  at  the  East  Pass.  This  work  resulted  in  secur- 
channel  2,400  feet  long,  65  feet  wide,  and  6^  feet  deep  at  mean 
eiter. 

examination  made  previous  to  beginning  work  in  the  present  fiscal 
[lowed  that  the  channel  had  been  preserved  and  the  wash  or  scour 
Tried  the  channel  to  a  length  of  3,600  feet  from  where  dredging 
,  with  a  minimum  depth  of  6  feet  and  width  of  60  feet.  This  grati* 
esnlt  was  due  in  a  great  measure  to  the  weather,  there  having  been 
levere  wind-storms  in  a  direction  favorable  to  a  scour. 

RATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885. 

Fuly  1, 1884,  the  work  was  idle  for  lack  of  funds.    By  act  approved 
,  1884,  $5,000  was  appropriated  for  the  work.     Under  this  the 
vcLS  advertised,  and  bids  were  opened  November  18, 1884. 
mtract  was  made  with  Mr.  S.  N.  Kimball  to  carry  on  the  dredging, 

SOe 
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approved  by  thi^  Ohief  of  Engineers,  United  States  Army,  January  17, 
1885.  Under  this  contract  Mr.  Kimball  was  required  to  begin  work  on 
January  10, 1885.  This  time  was  extended  by  authority  from  the  Chief 
of  Engineers,  dated  February  13, 1885,  until  June  15, 1885.  Operations 
were  begun  Jane  1, 1885.  From  the  beginning  of  the  fiscal  year  this 
work  was  under  the  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers, 
until  he  was  relieved  by  me  by  virtue  of  Special  Orders  No.  96,  Head- 
quarters Corps  of  Engineers,  United  States  Army,  Washington,  D.  C, 
Angast  5,  1^84. 

Under  Mr.  Kimball's  contract  4,418  cubic  yards  of  material  has  been 
removed,  forming  a  channel  829  feet  long,  60  feet  wide,  and  6  feet  deep 
at  mean  low  water. 

It  is  proposed  to  expend  the  balance  of  the  a]>propriation  in  contin- 
uing work  under  this  contract. 

As  the  results  expected  from  this  contract  will  give  a  channel- way 
over  the  bar  with  a  width  of  60  feet  and  a  depth  of  nearly  4.5  feet  al 
mean  low  water  it  is  proposed  to  expend  the  appropriation  asked  for 
in  exteuing  the  improvement  up  the  river  by  the  removal  of  obstrao- 
tions. 

Siiwanee  River  is  in  the  collection  district  of  Cedar  Keys,  Fla.,  and  Cedar  Keys  is  tbs 
nearest  port  of  entry.  Nearest  light-bonse  is  Cedar  Keys  Light.  Nearest  fort  is  Fort 
Harion,  Fla. 

The  following  paper  accompanies  this  report: 

Report  of  Assistant  Engineer  A.  W.  Barber. 

Money  statement. 

Amonnt  appropriated  by  act  approved  July  5, 1884 $5, 000  00 

July  1|  1885,  amonnt expenfleddnrini;  fiscal  year,  exclusive  of 

outstiiiiding  liabilities  Julv  1,1884 $507  30 

July  1,  1885,  outst  andiug  liabilities 2, 176  46 

2,683  76 

July  1,  1885,  amonnt  available 2,:U6  24 

{Amount  (estimated)  required  for  completion  of  existing  project 37, 15"^  00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  July  30, 1887    37,0U0  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1^66  and  lbt>7. 


Abstract  of  proposals  for  improving  Suwanee  Biver^  Florida,  opened  Xovember  18, 1884. 


No. 


1 
2 


Xames  of  bidden. 


RittenhonBe  Moore 
S.N.Kimball* 


01*0(1  {Tins, 

per  cabio 

yaitl. 


Cents. 
724 
47 


Comnienoe 
work. 


Not  stated. 
do... 


Complete  work. 


Not  stated. 

LeiM  than  sixty  dajt 

after      cornmeM^ 

menu 


*  Lowest  bid. 


Contract  awardod  to  8.  N.  Kimball  dated  December  24,  1884;  operations  oob- 
menced  June  2,  1885,  and  are  to  be  completed  July  15,  1885. 
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REPORT  OF  MR.  A.   W.   BARBER,  ASSISTANT  ENGINEER. 

Jacksonville,  Fla.,  Jnne  30,  1885. 

Captain  :  I  have  the  honor  to  sabmit  the  following  report  of  work  done  at  Bawanee 
Kiver,  Florida,  during  the  fiscal  year  ending  Jane  ;S),  18d5 : 

Daring  &larch,  1835,  Mr.  J.  L.  MeigH,  assistant  engineer,  made  a  sarvey  of  the  ohan-^ 
nel  across  the  bar  at  the  month  of  the  East  Pass  and  found  that  the  cut  made  under, 
previons  contracts  had  lengthened  1,140  feet,  supposed  to  have  been  caused  by  the 
two  most  recent  floods  in  the  river. 

As  directed  by  you  on  May  6,  1885,  to  proceed  to  Apalachicola  and  examine  the 
channel,  as  dredged  at  that  point,  and  then  to  go  from  there  to  Suwanee  and  stake 
ont  sufficient  work,  I  lefc  Apalachicola  on  May  12,  and  arrive! at  the  Suwanee  River 
on  May  16.  I  found  that  from  the  crib-stake  to  a  point  about  430  feet  north  of  the 
fisherman's  hut  on  the  reef  surrounding  Suwanne  Basin,  a  distance  of  about  13,200 
feet,  the  depth  of  water  varies  from  3.1  feet  to  5.6  feet,  except  a  point  4,170  feet  west 
of  the  crib-stake,  as  shown  on  accompanying  map;  a  small  bar  with  fromsix  to  nine- 
tenths  of  a  foot  at  mean  low  water  upon  it;  from  the  reef  it  varies  from  18  feet  to  7 
feet.  It  was  thought  best  to  dredge  across  this  bar,  so  I  directed  Mr.  John  R.  Will- 
iams, the  inspector,  to  cominence  at  a  point  4,H00  feet  west  of  the  crib-stake,  and 
dredge  eastward  until  he  had  completed  a  cut  60  feet  wide  and  5  feet  deep,  allowing- 
1  foot  for  back-filling,  and  continue  until  6,000  cubic  yards  of  material  had  been  re- 
moved;  then  to  move  up  to  a  point  500  feet  west  of  said  crib-stake,  and  make  a  cn4 
of  the  same  width  and  aepth,  until  he  had  dredged  3,000  cubic  yards  of  material. 

The  work  commenced  Jnne  2,  1885,  and  up  to  the  close  of  the  fiscal  year  there  had 
been  dredged  4,419  cubic  yards  of  material,  making  a  cut  829  feet  in  length,  60  feet 
in  width,  with  an  average  depth  of  5.8  feet  across  the  bar  at  mean  low  water. 

I  believe  that  any  future  appropriation  could  be  used  t-o  better  advantage  by  re- 
moving snagH  and  overhanging  trees  between  the  month  of  the  river  and  New  Brad- 
ford, as  the  channel  as  dredged  will  be  of  sufficient  depth  to  meet  the  wants  of  com- 
merce for  some  years  to  come. 

I  have  tried  t'O  get  some  commercial  statistics,  but  have  not  received  any  up  to  the, 

S resent  time.    The  principal  export  from  Suwanee  River  is  pine  logs,  delivered  to  the 
!edar  Keys  Saw-Mills.    Other  products  and  travel  are  carried  by  thesteamer  Bertha 
LfCe,  drawing  2.5  feet  feet  of  water,  light,  and  4  feet,  loaded.    She  is  seldom  ever  fully- 
loaded,  and  hnds  no  difficulty  in  crossing  the  bar  as  it  now  exists.    She  ^akes  two 
trips  a  week  from  Cedar  Keys  up  the  Suwanee  River. 
Very  respectfully,  your  obedient  servant, 

A.  W.  Barber, 
AsHsiant  Engineer. 
Capt.  William  T.  Russbll, 

Corps  of  Enginetrif,  U,  8,  A, 


O  7. 

IMPROVEMENT  OF  HARBOR  AT  KEY  WEST,  FLORIDA. 

Operations  for  the  improvement  of  this  harbor  have  been  carried  oa 
since  July  16,  1883,  under  appropriarion  made  by  Congress  in  1882  of 
$2«5,000,  the  only  appropriation  made. 

Key  West  is  the  most  northwesterly  of  the  Pine  Islands,  known  as 
the  Florida  Keys,  60  miles  southwest  from  Gape  Sable,  same  distance  from 
Tortugas,  and  100  miles  northeast  from  Havana.  It  is  about  6  miles 
lon^,  2  broad,  and  from  12  to  15  teet  above  the  sea-level.  It  is  of  coral 
formation  and  sandy  soil. 

An  examination  of  the  harbor  with  a  view  to  its  improvement  was 
made  in  December,  1881.  A  report  thereon  dated  February  16,  1883, 
with  a  plan  of  improvement  is  printed  in  Appendix  K  25  of  the  Report 
of  the  Chief  of  Engineers,  United  States  Army,  for  1882. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consisted  in  forming  by  dredging  a  chan- 
nel 300  feet  wide  and  17  feet  deep  at  mean  low  water  through  the  shoals 
of  the  northwest  channel  a  distance  of  about  5,000  feet. 
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OPERATIONS  UP  TO  JUNE  30,  1884. 

The  work  done  was  under  contract  with  Mr.  S.  N.  Kimball.  Dredg- 
ing began  July  28, 1883,  and  was  continued  until  October  5, 1883,  when 
the  appropriation,  $25,000,  was  exhausted.  The  work  accomplished 
was  the  removal  of  16,692  cubic  yards  of  material,  thereby  securing  cue 
cut  entirely  through  the  bar  having  a  depth  of  15  feet  at  mean  low  water 
and  a  width  of  60  feet  at  bottom  and  65  feet  at  top. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JTUNE  30,   1885. 

On  July  1  the  work  was  idle  for  lack  of  funds,  and  no  appropriation 
has  been  made  since. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Maj.  A.  K.  Damrell,  Corps  of.Eugineers,  until  he  was  relieved 
by  me  by  virtue  of  Special  Orders  No.  96,  headquarters  Corps  of  Engi- 
neers United  States  Army,  Washington,  D.  C,  August  5, 1884. 

It  was  stated  in  the  Annual  Beport  for  1884  on  this  work  that — 

Unofficial  reports  as  to  the  fiUing  up  of  the  dredged  channel  con6rm  the  opinion 
expressed  in  my  last  annual  report,  namely,  that  the  improvement  would  not  be  per- 
manent. 

In  two  trips  made  through  this  channel  during  the  past  fiscal  year 
I  noted  the  soundings  taken  on  the  mail  steamer,  and  they  confirm 
these  reports,  namely,  that  no  greaetr  depth  of  water  exists  now  than 
before  work  was  begun — 11  feet  at  mean  low  wat^r. 

I  would  therefore  ask  that  an  appropriation  of  $3,500  be  made  for  an 
examination  befoj^e  more  work  is  attempted. 

An  improvement  here  would  be  of  great  benefit  to  all  vessels  plying 
between  Key  West  and  Gulf  ports,  the  use  of  this  channel  saving  a 
distance  of  about  100  miles  to  them. 

Harbor  at  Key  West  is  in  the  coUection  district  of  Key  West,  Fla.,  which  is  the 
nearest  port  of  entry.  Nearest  light-house,  Key  West  Light.  Nearest  fort  is  Fort 
Taylor,  Florida. 

GOMMEBOIAL  STATISTICS. 

No  custom-house  or  commercial  statistics  could  be  obtained,  though 
application  was  made  to  several  parties  for  them. 

Money  statement 

f  Amount  (estimated)  required  for  completion  of  existing  project $115,000  00 

1  Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1887      3, 500  00 
\  Submitted  iu  compliance  with  requirements  of  section  2  of  river  and 
V     harbor  acts  of  1866  and  1867. 


0  8. 

IMPROVEMENT  OF  PEASE  CREEK,  FLORIDA. 

Operations  for  the  improvement  of  this  stream  have  been  carried  on 
since  February  19, 1883,  under  appropriations  made  by  Congress  in  1881 
and  1882,  agi^regating  $;i,000. 

Pease  Creek  (Talakchopoko,  Hatchee,  or  Peaseating  Creek)  rises  in 
the  northeastern  part  of  township  30  south,  range  26  east,  and  flows 
northwestward  and  westward  to  the  middle  of  section  33,  township  29 
south,  range  25  east,  where  it  makes  a  junction  with  Saddle  Creek,  flow- 
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ing  soatheastward  from  Lake  Hancock.  Thence  its  course  is  southwest 
to  Hickory  Bluff,  where  it  empties  iuto  Charlotte  Harbor,  making  about 
15  miles  of  westing  and  66  miles  of  southing.  It  is  fed  by  numerous 
lakes  in  the  central  part  of  Polk  County.  The  principal  tributaries  in  the 
east  are  Little  Charley,  Tsala-apopka,  Josh,  and  Prairie  creeks,  and  on 
the  west  Saddle,  Whitten,  and  Cbilocohatchie  creeks.  Besides  these 
streams  wide  areas  of  swamp  and  hammock  lauds  immediately  border- 
ing the  river,  and  of  the  more  elevated  adjacent  pine  lands,  are  covered 
during  the  rainy  season,  in  July  and  August,  with  shallow  pools  of 
water,  which  are  discharged  for  the  most  i)art  into  Pease  Creek.  The 
stream  therefore  exhibits  much  varintion  in  its  stages  of  water,  the 
range  between  extremes  at  Fort  Meade  being  about  17  feet. 

An  examination  of  Pease  Creek,  with  a  view  to  its  improvement,  was 
made  late  in  1879.  A  report  thereon,  dated  March  10, 1880,  with  a  plan 
of  improvement,  is  printed  in  Appendix  K  17,  Report  of  the  Chief  of 
Engineers  for  1880. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consisted  in  rock  excavation,  removing 
8nags,  and  clearing  the  banks  of  overhanging  trees  so  as  to  enable 
boats  drawing  2  feet  of  water  to  navigate  during  about  half  the  year; 
minimum  channel  width  to  be  30  feet. 

OPERATIONS  UP  TO  JUNE  30,  1884. 

The  work  has  been  done  by  a  snag-boat  built  and  equipped  by  the 
United  States,  and  by  hired  labor. 

Beginning  at  the  month  of  the  stream  the  work  has  been  carried  on 
for  a  distance  of  64  miles. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885. 

On  July  1, 1884,  the  work  was  idle  for  lack  of  funds,  and  no  appro- 
priation has  been  made  since. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers,  until  he  was  relieved 
by  me,  by  virtue  of  Special  Orders  "No.  96,  headquarters  Corps  of  En- 
gineers United  States  Army,  Washiugtou,  D.  C,  August  6,  1884. 

The  small  balance  available  for  this  work  has  been  used  in  the  care 
of  pubh'c  property. 

It  is  estimated  that  $5,700  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1887. 

The  work  is  not  y«  t  sufficiently  advanced  to  estimate  whether  there 
will  be  needed  an  additional  sum  to  complete  the  present  project. 

It  is  not  thought  that  the  improvement  will  be  permanent,  and  it  is 
estimated  that  about  $2,500  per  annum  will  be  necessary  to  clear  the 
stream  of  drifts  and  washouts  after  each  season  of  high  water,  in  order 
to  maintain  the  condition  contemplated  in  the  proposed  project. 

Prom  the  irregular  and  desultory  character  of  the  transportation,  and 
from  the  fact  that  no  reliable  record  is  kept  of  the  commerce  of  the  river, 
which  is  entirely  coastwise,  the  larger  portion  being  transported  over- 
land to  Tampa  and  Manatee,  no  authentic  statement  of  the  same  can  be 
given. 

It  is  proposed  to  expend  the  appropriation  asked  in  continuing  the 
removal  of  obstructions  according  to  the  project. 

Pease  Creek  is  m  the  collection  district  of  Key  West,  and  Key  West  is  the  nearest 
port  of  entry.  Nearest  light-house  is  on  Cinnabel  Island,  and  the  nearest  fort  is  Fort 
Taylor. 
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COMMERCIAL  STATISTICS. 

Ko  custom-house  or  coramercial  statistics  could  bo  obtained,  though 
application  was  made  to  several  parties  for  them. 

Money  statement 

July  I,  1884,  araoQDt  available $636  88 

July  1, 1885,  amount  expeuded  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1884 90  00 

July  1,  1885,  amount  available 546  82 

f  Amount  (estimated)  required  for  completion  of  existing  project 5, 700  00 

,  Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1837      5,700  UO 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
1^     harbor  acts  of  1866  and  1867. 


O  g. 

IMPROVEMENT  OF  THE  HARBOR  AT  CEDAR  KEYS,  FLORIDA. 

No  work  has  been  done  under  the  present  project  on  this  harbor. 

An  improvement  was  made  of  this  harbor  in  1872-1881,  as  follows: 
*'A  cut  200  feet  wide  and  llj^  feet  deep,  down  to  the  limestone,  through 
the  Middle  Ground ;  another,  200  feet  wide  and  12  feet  deep,  through 
the  outer  bar,  excepting  at  a  point  80  feet  from  the  line  of  black  buoys, 
where  the  limestone  is  11^  feet  under  the  surface;  the  remaining  120 
feet  on  the  east  side  of  the  cut  being  fully  12  feet  deep.'' 

Tbe  harbor  of  Cedar  Keys  lies  on  the  Gulf  side  of  the  peninsula  of 
Florida.  It  is  the  terminus  of  the  Florida  Transit  and  Peninsula  Kail- 
road.  For  many  years  this  wa«  the  only  line  of  railroad  between  the 
Gulf  and  the  Atlantic  south  of  Pensacola,  in  Florida.  A  large  business 
is  done  in  lumber,  and  it  forms  a  distributing  point  to  a  large  area  to 
the  north  and  south  of  it. 

An  examination  with  a  view  to  its  improvement  was  made  in  Novem- 
ber, 1883.  A  report  thereon,  together  with  a  plan  of  improvement,  was 
printed  as  Appendix  N  30  to  Report  of  Chief  of  Engineers  for  1884. 
The  plan  of  improvement  is  thus  described : 

The  first  improvement  indicated  as  necessary  at  this  locality  is  widening  and  deep- 
e:>iug  the  main  channel  at  the  Middle  Ground,  near  Buoy  No.  12,  and  between  Baoys 
Nos.  9  and  12. 

The  object  would  bo  to  obtain  a  channel  with  a  least  depth  of  10^  feet  from  the  Gulf 
of  Mexico  to  Cedar  Keys.    There  is  now  a  least  depth  of  9^  feet. 

The  depth  of  1(4  ft^ct  for  the  projected  channel  is  proposed  because  it  is  believed  to 
bti  siiflficient  for  the  present  commerce  of  the  port,  and  because  to  obtain  any  greater 
depth  would  be  expensive,  as  it  would  require  considerable  rock  excavation,  the  lime- 
titonc  formation  underlying  the  entire  channel  at  a  depth  of  from  9^  to  12^-  feet. 
-  Should,  however,  an  increase  of  the  commerce  demand  a  still  greater  depth  while 
the  proposed  improvement  was  being  made,  a  careful  estimate  could  be  made  for  the 
additional  work  required. 

The  cost  of  the  improvement  proposed  would  be  about  $25,000. 

The  amount  of  material  to  be  removed  is  only  about  22,000  yards,  but  at  least  3,000 
yards  of  this  would  be  rock. 

On  this  project  an  appropriation  of  $5,000  was  made  by  act  approved 
July  5, 1884. 
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OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1885. 

From  the  beginning  of  the  fiscal  year  the  work  was  under  the  charge 
of  Maj.  A.  N.  Damrell,  Corps  of  Engineers,  until  he  was  relieved  by  me, 
by  virtue  of  Special  Orders  No.  96,  headquarters  Corps  of  Eugiueers, 
United  States  Army,  Washington,  D.  C,  August  5,  1884. 

Under  the  appropriation  bids  were  invited  for  dredging  and  rock  ex- 
cavation, to  be  opened  November  18. 1884.  Mr.  S.  N.  Kimball  was  found 
to  be  the  lowest  bidder.  His  bid  being  considered  reasonable  a  con- 
tract was  made  with  him  to  do  the  work;  contract  approved  by  the 
Chief  of  Engineers  January  17, 1885. 

Under  this  contract  he  was  required  to  begin  work  February  10, 1885. 
The  time  of  beginning  was  extended  by  authority  of  the  Chief  of  Engi- 
neers, dated  February  13,  1885,  to  August  15,  1885.  Consequently  no 
work  has  been  done  during  the  fiscal  year. 

It  is  proftosed  to  expend  the  balance  available  and  the  appropriation 
asked  for  in  extending  and  widening  the  cut  in  accordance  with  the 
project. 

Cedar  Keys  Harbor  is  in  the  collection  district  of  Cedar  Keys,  and  is  a  port  of  entryj 
Kearest  light-house,  Cedar  Keys  Light.  Nearest  fort  is  Fort  Marion.  Amount  of  rer* 
enue  collected  during  fiscal  year,  none. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 $5, 000  00 

J  uly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 197  45 

July  1,  1885,  amount  available 4,802  55 


{Amonnt  (estimated)  required  for  completion  of  existing  project 20, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1^66  and  1867. 

Abstraet  of  proposals  for  improving  harbor  at  Cedar  KeySj  Fla,,  opened  November  18, 1864. 


ITo. 


1 
2 


Kamea  of  bidders. 


BittenhonM  Moore 
S.  N.Kimball* 


Dredfting, 

per  cubic 

yard. 


$1  45 
1  00 


Bock  exca- 
vations, per 
oabio  yard. 


$9  75 
6  50 


Time  to  com- 
mence work. 


Not  stated. 
...do 


Time  to  com* 
plete  work. 


NotsUted. 
Do. 


*  Lowest  bid. 

Contract  avrarded  to  S.  N.  Kimball,  dated  December  24,  1884,  to  commence  August 
15,  1885,  and  complete  September  15, 1885. 


COMMERCIAL  STATISTICS. 


Custom  House,  Cedar  Keys,  Fla., 

tolleotor'a  Office^  June  IH,  1885. 

Sir  :  In  reply  to  yours  of  June  6,  1885,  I  have  the  honor  to  rex>ort  the  foUov^ing 
statistics  for  year  ending  June  30,  1885 : 


Yeasels. 

Sntered. 

Cleared. 

Coastwise. 

Foreign. 

Coastwise. 

Foreign. 

Steamers 

No, 
12 
6 

Tona. 

6.178 
1,812 

No. 

4 
1 

TofM. 

2,892 

141 

Nh. 
13 
6 

Tont. 

6,432 

868 

No. 

Tont. 

^^If  ii£-v6iiaelii 

2 

427 

Total 

7,990 

8,033 

•    •     a    •      •     •    • 

6,800 

427 
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Value  of  imports • ^ 

Value  of  exports,  yellow-pine  lumber 1,300 

The  lumber  mills,  or  all  except  one,  have  had  to  shut  down  because  they  had  to 
ship  lumber  by^  rail. 
Vessels  drawing  depth  of  water  sufficient  to  pay  cannot  get  into  port. 
Very  respectfully, 

J.  Hirst, 
ColUctor. 
Wm.  T.  Rossell, 

Captain  of  Engineers. 


O  lo. 

IMPROVEMENT  OF  MANATEE  RIVER,  FLORIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on 
under  only  one  appropriation  of  $12,000,  by  act  passed  Augast  2,  1883. 

Manatee  Biver  rises  in  the  southern  part  of  Florida  aud  flows  in  a 
westerly  direction,  emptying  into  Tampa  Bay  on  its  southern  shore. 
On  its  banks  exist  several  small  settlements,  among  which  may  be  men- 
tioned Palma  Sola,  Manatee,  Braiden  Town,  aud  Hendry.  Along  its 
banks  settlers  have  established  themselves,  and  the  raising  of  fruits  and 
vegetables  is  quite  large.  Along  its  headwaters  and  in  the  country 
lying  between  it  and  the  Galoosahatchi^ Biver  and  Pease  Greek  are  found 
fine  cattle  ranges. 

The  shipments  of  lumber,  fruits,  vegetables,  and  cattle  are  carried  on 
from  the  river. 

An  ekamination  of  Manatee  Biver  with  a  view  to  its  improvement 
was  made  in  1881.  A  report  thereon,  dated  February  16,  1882,  with 
plan  of  improvement,  is  printed  as  part  of  Appendix  K  25,  Annual  Be- 
poit  of  the  Chief  of  Engineers  for  1882. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consisted  in  forming  a  channel,  by  dredg- 
ing, 100  feet  wide  and  13  feet  deep  at  mean  low  water,  from  Tampa  Bay 
to  Shaw's  and  McNeill's  points,  a  distance  of  above  4  miles.  The  avail- 
able depth  before  improvement  was  8  feet. 

OPERATIONS  UP  TO   JUNE  30,  1884. 

Dredging  was  begun  on  this  improvement.  March  26,  1883,  and  con- 
tinued until  April  14,  1883.  It  was  again  resumed  February  18,  1884, 
and  continued  until  April  25,  1884,  when  all  work  ceased,  and  no  far- 
ther work  has  been  done  owing  to  lack  of  funds. 

During  this  time  one  cut  was  made,  2,150  feet  in  length,  1,750  feet  of 
which  has  a  width  of  60  feet  and  a  depth  of  12^  feet,  and  400  feet  has 
a  width  of  35  feet  and  a  depth  of  11^  feet;  21,269  cubic  yards  of  material 
were  removed. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885. 

On  July  1,  1884,  there  were  no  funds  available  for  this  work,  and  no 
appropriation  has  been  made  since. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers,  until  he  was  relieved 
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by  me,  by  virtue  of  Special  Orders  No.  96,  headquarters  Corps,  of 
Engineers,  United  States  Army,  Washington,  D.  0.,  August  5,  1884. 

On  July  1, 1884,  the  work  was  idle  for  lack  of  funds,  and  has  remained 
so  throughout  tbe  year  for  the  same  reason. 

It  is  proposed  to  use  the  appropriation  asked  for  in  extending,  widen- 
ing, and  deepening  the  channel  by  dredging,  according  to  the  project. 

Manatee  River  is  in  the  collection  district  of  Key  West,  which  is  the  nearest  port 
of  entry.  Nearest  light-house,  Edomt  Keey  Light.  Nearest  fort  is  Fort  Jefferson, 
Florida. 

No  commercial  statistics  could  be  obtained. 

Money  statement. 

Amonnt  (estimated)  required  for  completion  of  existing  project $58,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1877  58, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


O  II. 

IMPROVEMENT  OF  CALOOSAHATCHIE  RIVER.  FLORIDA. 

Operations  for  tbe  improvement  of  this  river  have  been  carried  on 
since  October  16,  1883,  under  appropriations  made  by  Congress  in  1882 
and  1884,  aggregating  $10,000. 

The  portion  of  the  Caloosahatchie  which  is  proposed  for  improve- 
ment extends  from  its  mouth  to  Fort  Meyers,  a  distance  of  14  miles. 

The  Caloosahatchie  Kiver,  rising  in  the  Everglades  of  Florida,  flows 
in  a  westerly  direction  and  empties  into  San  Carlos  Bay  but  a  short 
distance  above  Punta  Kassa.  Through  a  great  portion  of  its  length  the 
land  is  low,  swampy,  and  unfit  for  use  without  expensive  drainage. 
Wherever  the  land  is  high,  it  is  rich  and  capable  of  producing  fruits 
and  vegetables.  Along  its  banks  are  large  cattle  ranges.  Punta  Bassa 
is  the  shipping  x>oint  for  this  country.  This  river  has  been  connected 
by  canal  with  Lake  Ockeechobee,  by  the  Ockeechobee  Drainage  Com- 
pany, and  by  this  canal  a  through  inland  steamboat  route  has  been 
formed  from  Kissimee  City  to  the  Gulf. 

An  examination  of  the  river,  with  a  view  to  its  improvement,  was 
made  in  March  and  April,  1879.  A  report  thereon,  dated  August  27, 
1879,  with  a  plan  of  improvement,  is  printed  in  Appendix  J  17,  Keport 
of  the  Chief  of  Engineers  for  1879. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consists  in  deepening  the  channel  by 
dredging  from  the  mouth  of  the  river  to  Fort  Meyers,  so  as  to  give  a 
depth  of  7  feet  at  mean  low  water  and  a  width  of  100  feet. 

OPERATIONS  UP  TO  JUNE  30,  1884. 

The  only  work  done  was  dredging  from  October  16,  1883,  to  Novem- 
ber 6,  1883,  under  a  coBtract  with  Mr.  S.  N.  Kimball.  It  resulted  in  the 
removal  of  6,905  cubic  yards  of  material.  The  dredging  extended  from 
stake  1  to  stake  8  a  distance  of  about  2  miles,  and  in  this  distance 
several  small  shoals  and  oyster-beds  were  removed.  * 
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OPERATIONS  DURING  FISCAL  TEAR  ENDING  JUNE  30,   1885. 

Oil  Jaly  1,  1884,  the  Work  was  idle  for  lack  of  funds,  bat  by  act  ap- 
proved July  5,  1884,  $5,000  was  appropriated. 

From  the  beginuing  of  the  fiscal  year  the  work  was  under  the  charge 
of  Mrtj.  A.  N.  Damrell,  Corps  of  Engineers,  until  he  was  relieved  by  me 
by  virtue  of  Special  Orders  No.  96,  headquarters  Corps  of  Engineers, 
United  States  Army,  Washington,  D.  C,  August  5,  1884. 

The  work  was  advertised  and  bids  opened  on  November  18, 1884.  Mr. 
S.  N.  Kimball  was  found  to  be  the  lowest  bidder.  His  bid  being  deemed 
reasonable,  a  contract  was  made  with  him  to  continue  the  work.  Con- 
tract approved  by  the  Chief  of  Engineers  January  17, 1885.  Under  this 
contract  the  contractor  was  required  to  begin  work  on  or  before  March 
10,  1885.  The  time  of  commencement  was  extended  by  authoritv  of 
the  Chief  of  Engineers,  dated  February  13,  1885,  to  July  16, 1885.  Con- 
sequently no  work  has  been  done  during  the  year. 

The  citizens  living  near  the  river  and  interested  in  the  navigation  peti- 
tioned to  have  the  dredging  done  below  Punta  Eassa,  in  San  Carlos 
Bay,  but  this  had  to  be  denied  by  the  Chief  of  Engineers  as  not  being 
permissible  under  the  law,  the  appropriation  having  been  made  by  Con* 
gress  to  carry  out  a  project  which  did  not  extend  beyond  the  month  ot 
the  river. 

It  is  proposed  to  use  the  balance  available  and  the  appropriation 
asked  in  extending  the  cut  by  dredging  towards  Fort  Meyers  in  accord- 
ance with  project. 

The  foUowing  appropriations  have  been  made: 

By  act  of  Congress  passed  August  2, 18^ ^,000 

By  act  of  Congress  approved  July  5,  1884 5, 000 

Total 10,000 

Caloosabatchie  River  is  in  the  coHection  district  of  Key  West,  which  is  the  nearest 
port  of  entry.  Nearest  light-house  is  Key  West  Light,  and  the  nearest  fort  is  Fort 
Taylor. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 $5, 000  00 

July  1,  1885,  amonut  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 544  71 

July  1,  1885,  amount  available 4,455  29 

{Amount  (estimated)  required  for  completion  of  existing  project 13, 400  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1887     13, 000  00 
Submitted  in  compliauce  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abatraci  of  proposals  for  improving  Caloosahatchie  River,  Florida,  opened  NavemUr  1% 

1884. 


Vo. 

ITames  of  bidden. 
Kitt6nhoo8e  Mooro 

-  •  — 

Dredging 

per  cubic 

yaid. 

Commence  work. 

Complele  voik 

1 

Cents. 
00 
*69.0 

Not  stated 

do  

Not  stated. 

2 

S.N.  Kimball 

Do. 

• 

»Low« 

Bt  bid. 

Contract  awarded  to  S.  N.  Kimball,  dated  December  24, 1884,  to  commeuce  Joly  1^ 
18d5,  and  completed  August  15,  1885. 
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O   12. 
IMPROVEMENT  OF  APALACHICOLA  BIVER,  FLORIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on 
since  December,  1874,  nnder  appropriations  made  bv  Confrreas  in  1874, 
1875,  1878, 1879,  1880,  1881,  1882,  and  1884,  aggregating  $39,500. 

The  following  description  of  the  river  is  taken  from  a  report  made  by 
Assistant  Engineer  M.  J.  Mack  to  Captain  (now  Major)  A.  N.  Damrell, 
Corps  of  Engineers,  on  June  7, 1883  : 

The  Apalaohicola  River  is  formed  by  the  janction  of  the  Chattahoochee  and  Flint 
rivers,  at  the  soathwestern  corner  of  the  State  of  Georgia,  and  runs  in  a  southerly  di- 
rection through  the  State  of  Florida,  emptying  into  Saint  George's  Sound  at  the  city 
of  Analachicola,  passing  through  a  very  low,  swampy  country,  which  is  annually 
overflowed  by  the  freshet's  from  the  Chattahooche  and  Flint  rivers,  rendering  the  land 
comparatively  useless  for  agricultural  purposes  for  a  great  distance  on  either  side. 
There  is,  however,  a  quantity  of  fine  timber,  mostly  cypress  and  pine,  along  its  banks, 
and  as  it  has  a  number  of  tributaries  extending  far  into  the  country,  among  them 
Chipola  River,  Canada,  Owl,  Fort  Gadson,  Smith,  and  Brinsley  creeks,  a  fine  means  is 
given  of  rafting  it  to  Apalachicola,  where  two  (now  four)  mills  of  large  capacity  are 
kept  in  constant  operation. 

The  importance  of  this  river  has  increased  since  then  by  a  steady 
growth  of  the  settlement  along  its  banks,  especially  of  the  town  of  Apa- 
lachicola at  its  mouth. 

Ootton  is  grown  along  the  banks  and  turpentine  and  resin  shipped. 

PROJECT  OP  IMPROVBMENT. 

The  project  consists  in  securing  a  channel  100  feet  wide  and  6  feet 
deep  at  low  water  by  removing  snags  and  overhanging  trees,  as  well  as 
widening  and  straightening  l^occasin  Slough. 

OPERATIONS    UP  TO    JUNE  30,  1884. 

This  improvement  was  commenced  in  December,  1874,  the  steamboat 
Clara  Dunning  being  employed  in  removinglogs  and  overhanging  trees. 

The  depth  of  water  was  sufficient,  as  well  as  the  general  \jidth  from 
bank  to  bank,  but  its  availability  for  purposes  of  commerce  was  bad, 
in  consequence  of  numerous  snags. 

The  river  at  Virginia  Bend,  50  miles  above  Apalachicola,  was  com- 
pletely closed  for  a  distance  of  6  miles,  and  the  only  chance  for  naviga- 
tion was  through  Moccasin  Slough,  which  was  very  crooked,  narrow, 
and  badly  obstructed  with  overhanging  timber,  so  much  so  that  it  re- 
quired several  days  for  a  boat  with  the  use  of  lines  to  pull  through. 

The  original  project  for  improvement  contemplated  a  channel  100  feet 
wide  and  6  feet  deep  at  low  water,  to  be  secured  by  removing  snags  and 
overhanging  trees,  as  well  as  widening  and  straightening  Moccasin 
Slough,  and  no  change  has  been  made  in  the  original  design. 

In  addition  to  the  original  project,  Chipola  Gut-ofif  has  been  opened 
to  White's  Bluff,  on  Chipola  River,  a  distance  of  9  miles. 

The  improvement  may  be  considered  as  completed  as  projected,  the 
river  being  in  good  navigable  condition,  and  only  requiring  the  removal 
of  the  annual  accumulation  of  snags  and  overhanging  trees  and  such 
work  as  can  be  done  with  the  amount  of  $2,000,  which  has  been  esti- 
mated as  necessary'  annually  for  preserving  the  improvement. 
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OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1885. 

From  the  befrinniup:  of  the  fiscal  year  the  work  was  under  the  charge 
of  Maj.  A.  N.  Damrell,  Corps  of  Engineers,  until  he  was  rolieved  by 
me  by  virtue  of  Special  Orders  No.  96,  headquarters  Corps  of  Eugiueers, 
Washington,  D.  C.,  August  5,  1884. 

On  July  1, 1884,  the  balance  available  was  $1,310.69,  and  by  act  ap- 
proved July  5,  1884,  $1,000  was  appropriated. 

The  snag-boat  Clara  Dunning  had  finished  cleaning  the  river  only  a 
short  time  before  the  beginning  of  the  fiscal  year.  In  view  of  this  no 
steps  were  taken  to  begin  work  early  in  the  year.  In  June,  1885,  some 
complaintshaving  been  made  of  a  few  snags  in  the  river,  it  was  thought 
advisable  to  undertake  the  work.  The  steamer  ClaraDunning,  having 
been  worn  out  in  the  service,  had  been  sold.  After  corresponding  with 
owners  oi  steamboats  on  the  river,  it  was  found  that  no  reasonable  offers 
could  be  obtained. 

Authority  was  then  asked  to  charter  a  small  steamer,  and  tow  the 
United  States  snng-boat,  belonging  to  the  improvement  of  Pease  Creek, 
to  Apalachicola  River  to  do  the  work  of  removing  the  accumulation  of 
snags  for  the  past  year.  Authority  was  granted  by  the  Chief  of  En- 
gineers on  June  30,  1885. 

It  is  expected  that  the  snag-boat  will  start  about  the  middle  of  July. 

The  balance  available  and  the  appropriation  asked  are  to  be  used  in 
preserving  the  improvement  by  the  removal  of  obstructions  according 
to  project. 

The  following  appropriations  have  been  made: 

By  act  of  Congress  approvedJnne  23,  1874 $10,000 

By  act  of  Congress  approved  March  3,  1875 10,000 

By  act  of  Congress  approved  June  18.  1878 8,000 

By  act  of  Congress  approved  March  3,  1879 5, 000 

By  act  of  Congress  approved  June  14,  1880 *2, 000 

By  act  of  Congress  approved  March  3, 1881 1,500 

By  act  of  Congress  passed  August  2,  1882 2,000 

By  act  of  Congress  approved  July  5,  1884 1,000 

Total 39,500 

Apalachicola  River  is  in  the  collection  district  of  Apalachicola,  which  is  the  nearest 
port  of  entry.  Nearest  light-house,  Cape  St.  George  Li^ht.  Nearest  fort,  DefensM 
of  Peusacola,  Florida.    Amount  of  revenue  coUected  during  fiscal  year,  $2,477.17. 

Money  statement. 

July  1,  1884,  amount  available $1,310® 

Amount  appropriated  by  act  approved  July  5,  1884 1, 000  00, 

2, 310  © 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1884 55  it 

July  1,  1885,  amount  available 2.255  4J> 


(Aitaount  (estimated)  required  for  preservation  of  improvement  annually.       2, 000  cO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      2,000  W 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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O  13. 

IMPROVEMENT  OF  WITHLACOOCHEE  RIVER,  FLORIDA. 

Operations  for  the  improvement  of  this  river  were  carried  on  daring 
the  past  fiscal  year  in  accordance  with  the  project  submitted  to  the 
Chief  of  Engineers  by  the  officer  then  in  charge  in  1879,  and  published 
as  part  of  Appendix  K  8  to  the  Annual  Report  of  the  Ghief  of  Engi- 
neers for  1880. 

The  project  adopted  is  to  improve  the  river  by  the  removal  of  snags, 
overhanging  trees,  and  loose  rocks,  and  a  deepening  of  some  of  the  worst 
shoals  and  a  bar  near  the  mouth  of  the  river,  so  as  to  enable  boats  draw- 
ing 2  feet  to  navigate  the  river  during  about  half  of  the  year. 

The  original  depth  of  the  river  was  from  1  to  7^  feet,  with  a  width  of 
from  75  to  150  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1884. 

Under  previous  appropriations  a  suitable  snag-boat  had  been  built 
and  equipped,  and  the  river  had  been  gone  over  for  a  distance  of  100 
miles  from  its  mouth. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1885. 

On  July  1, 1884,  there  were  no  funds  available  for  the  work,  but  there 
was  an  appropriation  by  act  of  July  5, 1884,  of  $3,000.  From  the  be- 
ginning of  the  fiscal  year  the  work  was  under  the  charge  of  Maj.  A.  N. 
Damreli,  Corps  of  Engineers,  until  he  was  relieved  by  me  by  virtue  of 
Si>ecial  Orders  No.  96,  headquarters  Corps  of  Engineers,  United  States 
Array,  Washington,  D.  C,  August  5, 1884. 

On  September  8, 1884.  a  force  was  organized  at  Cedar  Keys,  Fla.,  and 
sent  to  Pease  Creek,  wnere  the  snag-boat  was  at  that  time  laid  up  in 
charge  of  a  watchman. 

On  arrival  there  the  boat  was  drifted  down-stream  and  beached  near 
the  settlement  of  Charlotte  Harbor,  Fla.  The  repairs  required  were 
found  to  be  so  great  that  it  was  decided  to  remove  her  to  Cedar  Keys 
for  this  purpose.  Leaks  were  temporarily  repaired,  and  after  much 
delay  in  procuring  a  tow-boat  without  paying  an  exorbitant  price,  the 
boat  started  for  Cedar  Keys,  Fla.,  arriving  there  on  October  31.  Here 
she  was  put  in  good  order,  and  started  for  the  Withlacoochee  Kiver 
on  November  20,  arriving  at  the  scene  of  operations  on  December  6. 
Work  was  begun  2  miles  below  Camp  Izard.  From  this  time  until  work 
ceased,  on  January  31,  1885,  the  following  work  was  done,  viz : 

Cubic  yards  rocks  remoyed 496f 

Logs  removed 35 

Cubic  yards  riprap  dam  built 23 

Much  more  work  would  have  been  done  under  this  appropriation  but 
for  the  distance  the  snag-boat  had  to  be  moved,  both  for  repairs  and  to 
the  points  to  be  improved. 

EFFECT  OF  THE  WORK. 

There  now  exists  a  navigable  channel  from  the  mouth  of  the  river  up 
to  Morrison's  Landing.  The  width  in  many  places,  however,  should 
be  increased. 

It  is  proposed  to  extend  the  improvement  up  to  Fort  Dade.  The  up- 
per river  has  been  reached  by  two  railroads,  the  Florida  Southern  and 
the  Florida  Transit  and  Peninsular. 
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This  increases  the  importance  of  the  improvement  of  the  upper  river. 
The  principal  industry  of  the  country  is  the  raising  and  shipping  of 
fruits  and  vegetables.  The  arrival  of  the  railroads  has  given  a  great 
impetus  to  this  business  and  they  seek  the  river  as  a  means  of  transpor- 
tation to  the  roads. 

The  money  now  available  is  to  be  used  for  the  care  and  preservation 
of  the  public  i)roi)erty. 

The  appropriation  asked  for  is  to  be  applied  to  extending  the  im- 
provement under  the  existing  project. 

The  following  appropriations  have  been  made : 

By  act  of  Congress  appruved  March  H,  1881 97i^ 

By  act  of  Congrtsss  approved  July  5,  1884 3,000 

Total 10,500 

Witblacoochee  River  is  in  the  collection  district  of  Cedar  Keys,  Fla.,  which  is  the 
nearest  port  of  entry.  Nearest  light-house,  Cedar  Keys  Light.  Nearest  fort  is  Fort 
Marioni  Florida. 

Money  statement 

Amonnt  appropriated  by  act  approved  July  5, 1884 f3,000  00 

July  1,  188o,  amount  expended  during  fiscal  year,  exclusive  of 

ontDfaudiug  liabilities  July  1,  1884 $2,541  20 

July  1,  1885,  outstanding  liabilities 30  00 

2,571  20 

July  1,  1885,  amonnt  available 428  «0 

Amonnt  (estimated)  required  for  completion  of  existing  project i:{,  4(M)  00 

Amountthatcau  be  profitably  t^xpendod  in  fiscal  year  ending  June  30, 1887     13,0U0  00 
Submitted  in  cumpliauce  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1806  and  1867. 


commercial  statistics. 

Florida  Southern  Railway  Company, 
Florida  Commercial  Compant, 
Falatka,  Fla.,  June  3,  1885^ 

tiiRi  In  answer  to  yonr  request  of  May  2,  to  furnish  yon  a  statement  of  the  present 
and  prospectivt^  commerce  of  the  Witblacoochee  Kiver,  I  would  respectfully  state  a* 
follows:  After  leaving  the  mouth  of  said  river  tbe  land  adjacent  to  river  is' low,  and 
of  a  very  poor  quality  of  pine  land  for  10  or  15  miles.  The  first  settlement  of  ao| 
importance  is  that  known  as  Renfrew  or  Renfro  settleuieut,  about  25  miles  from  the 
mouth.  The  lands  in  this  ueighborbood  coutsist  of  first-class  pine  and  hummock  laodfc 
Want  of  transpoitation  ban  so  far  prevented  emigration  to  tbis  porriou  of  the  8tats, 
but  tbose  who  are  already  there  are  progressing  and  depend  but  little  upon  the  out- 
side world  for  sustenance.  Near  tbis  point  tbe  first  obstruction  is  met  to  navigation 
in  tbe  form  of  rocky  shoals  extending  across  tbe  river  which  at  low  water  is  impas- 
sable. 

Tliere  are  about  thirty  or  forty  families  living  in  a  radius  of  5  or  6  miles,  all  engaged 
in  farming  and  tbe  cultivation  of  orange  groves  not  yet  bearing.  Vegetables  will  ba 
made  a  specialty  in  that  region  should  the  river  be  made  navigable  ar.  lf>w  water. 
The  next  object  of  interest  is  what  is  known  as  Blue  Spring  Run,  which  empties 
itself  in  tbe  river,  its  sonn^  being  tbe  celebrated  Blue  SpnugM,  equal  in  deptlif 
beauty,  and  magnitude  to  the  Silver  Springs  u^ar  Ocala.  There  is  quite  a  large  heiUe> 
ment  in  tbe  vicinity  of  tbe  strings,  a  large  hotel  in  progress  of  erection,  store,  ksV' 
mill,  &c.  Tbe  distauce  from  river  is  about  6  mile.<4.  The  next  settlement  is  Ca«iip 
Izard,  on  tbe  bank  of  tbe  river,  connisting  of  two  stores,  d welling.s,  &c.  This  neii^hlMir 
hood  is  quite  thickly  settled,  and  shipped  tbis  yeir  several  thousand  boxes  of  oran^ 
from  the  groves  now  in  bearing,  which  form  a  very  small  perceut«ige  of  thi>90  iu  cil* 
tivation  and  which  will  be  iu  bearing  in  a  couple  of  year^.  From  this  point  to 
Pauasofi'kee  Run  tbe  United  States  snag-bojit  has  r**inoved  the  rocky  shoals  from  the 
river,  and  tbe  navigation  is  comparatively  good  to  that  point.  Six  or  seven  miles  froa 
Camp  Izard  is  Stokes  Ferry  quite  a  large  Hettlemeutot  tbiny  or  forty  families  wiibio 
a  radius  of  3  miles.  Three  or  four  thoue>and  boxes  of  oranges  were  shipped  from  thif 
neighborhood  during  the  past  year,  the  producer  being  compelled  to  haul  iu  wagoif 
to  Ocala,  a  distance  of  25  miles. 
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The  lands  in  this  vicinity  are  high  and  rolling  pine,  and  are  of  miperior  richness  in 
■oil.  These  lands  are  pecaliarly  adapt«*d  to  the  oultare  of  vegetables,  and  those  who 
have  tried  it  say  that  if  proper  transportation  by  water  or  rail  is  ever  furnished  them 
that  vegetable  farms  will  take  the  place  of  orange  groves. 

Btokes  Ferry  will  be  the  shipping  point  for  the  Apopka  lakes,  which  are  5  or  6  miles 
frtini  the  river.  From  this  point,  should  navigation  be  opened  this  year,  6,000  or  7,000 
boxes  of  oranges  will  be  shipped. 

From  Stakes  Ferry  to  Cotton's  Landing,  a  distance  of  20  miles,  the  lands  acyacent  to 
the  river  are  low  ant)  swamiiy.  In  the  vicinity  of  Cotton's  Landing  there  are  a  number 
of  settlers,  and  this  place  will  be  quite  a  prominent  shipping  point.  About  1,000  boxes 
will  be  shipped  from  this  point  during  the  current  year  if  water  transportation  is 
fnmish»'d.  With  only  a  few  miles  intervening,  we  pass  on  our  way  up  the  river,  as 
far  as  Panasoffkee  Run,  numerous  vegetable  farms  aiid  orange  groves,  the  owners 
using  barges  to  transport  the  products  of  their  lands  to  Panasoffkee,  the  nearest  ship- 
ping point  on  the  railroad. 

On  Panasoffkee  Run,  about  1^  miles  in  length,  which  connects  the  lake  with  the 
river,  there  are  '00  acres  in  orange  groves,  one-half  of  which  are  bearing.  From  this 
point  to  the  mouth  of  the  river,  if  the  same  is  made  navigable,  should  estimate  the 
number  of  boxes  of  oranges  that  will  be  shipped  by  steamer  during  the  current  year 
between  25,000  and  30,000  boxes.  As  vegetables  will  be  raised  by  every  settler,  it  is 
almost  impossible  to  estimate  the  amount. 

Want  of  quick  trransportation  is  the  present  obstacle  to  that  industry. 

Cove  Bend  Landing  is  the  next  point  of  importance  on  the  river.  Here  is  at  pres- 
ent the  largest  shipping  point  on  the  river,  it  bt-ingtmlySI  miles  from  Floral  City  and 
snrrounded  by  some  of  the  finest  groves  in  the  State.  Eight  or  ten  thousand  boxes 
can  be  shipped  from  here  annually.  It  is  one  of  the  finest  vegetable  regions  in  the 
State.  Istachatta,  about  12  or  15  miles  farther  up  the  river,  is  the  next  inoMt  import- 
ant Mliipping  point.  The  lands  in  this  vicinity,  being  first-class  pine  and  hummock, 
are  being  rapidly  improved.  Six  or  seven  miles  further  Pemberton's  Ferry  is  reached, 
which  ii)  as  far  as  it  is  possible  to  make  the  river  navigable. 

At  present  there  is  but  one  steamboat  on  the  river,  and  it  has  been  able  to  do  but 
little  on  the  river,  owing  to  extreme  low  water  and  obstructions,  which  at  present 
prevent  her  reaching  either  Panasoff'kee,  on  F.  R.  and  N.  Railroad,  or  Pemberton's 
Ferry,  the  present  terminus  of  The  Florida  Southern  Railway.  There  is  but  little 
work  needed  to  form  a  water  connection  between  the  two  railroads.  The  present 
steamer  on  the  river  is  20  tons  and  draws  about  2  feet. 

I  will  close  by  stating  that  the  country  adjacent  to  the  Withlacoochee  River  is  yei 
undeveloped,  but  an  infinitesimal  quantity  of  the  land  under  cultivation,  and  less 
facility  of  transportation  given  than  any  other  river  ot  its  length  in  Florida ;  still  to- 
day it  stands  second  to  but  one  other  river  in  the  State,  viz,  the  Saint  John's,  in  the 
amount  of  freight  ready  to  be  shipped  when  the  river  can  be  navigated  by  steamers. 
By  reference  to  the  maps  it  will  be  seen  that  this  river  runs  through  three  of  the 
richest  counties  in  the  State,  Marion,  Sumter,  and  Hernando,  and  through  some  of 
the  richetft  portions  of  those  counties.  Water  transportation  will  surely  cause  a  tide 
of  euiigiation  to  flow  in  that  direction  and  it  is  sincerely  to  be  hoped  that  Congress 
will  take  HtepH  to  furnish  the  means  so  much  needed  to  make  the  river  navigable.  II 
is  im|ioH8ible  to  be  accurate  as  regards  the  present  resources  of  the  comparatively  un- 
known region  or  how  great  they  may  become  if  the  inducement  of  good  transportation 
is  offered  in  th<)  future. 

Yours,  respectfully,  &c., 

Sherman  Conant, 

General  Manager. 

C»pt.  William  T.  Rossell, 

United  Slates  Corps  of  Engineers. 


O  14. 

BEMOVIlSra   SUNKEN  VESSELS   OR  CRAFT   OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

The  wreck  of  the  steamer  Dictator  was  reported  to  the  Secretary  of 
War  as  being  an  obstruction  to  the  navigetiou  of  the  harbor  at  Tampa, 
Fla. 

1  was  directed  by  the  Chief  of  Engineers  to  take  the  preliminary  steps 
toward  removal  of  same. 
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INTotice  was  published  to  all  parties  interested  in  the  wreck  and  cargo 
of  the  steamer  to  remove  it  or  it  woald  be  declared  abandoned  and  the 
United  States  would  remove  it. 

This  was  replied  to  by  Messrs.  Miller  and  Henderson,  the  owners,  that 
they  would  entirely  remove  the  wreck  and  cargo. 

They  are  now  engaged  in  its  removal,  and  no  further  action  is  neoes* 
sary  on  the  part  of  the  United  States  at  present. 


O  15. 

PRELIMINARY  EXAMINATION  OF  ANCLOTE  HARBOR,  FLORIDA. 

Anclote  Harbor  is  situated  on  the  west  coast  of  the  peninsula  of 
Florida,  about  15  miles  above  Tampa  Bay. 

The  harbor,  protected  by  the  mainland  and  North  and  South  Anclote 
Keys,  affords  a  safe  anchorage  for  coasters  drawing  not  more  than  11 
feet  of  water.  A  pier-head  is  built  here,  at  which  steamers  plying  be- 
tween Cedar  Keys  and  Tampa  stop  and  land  passengers  and  freight. 
As  a  harbor  of  refuge  for  the  coasters  the  anchorage  is  ample  both  in 
area  and  depth  of  water.  From  this  pier-head  a  shallow,  narrow,  and 
crooked  channel  leads  to  the  village  of  Anclote,  near  the  mouth  of  An- 
clote River. 

There  are  at  present  two  small  vessels  running  between  Anclote 
River  and  Cedar  Keys.  The  channel  is  available  for  steamers  and  ves- 
sels drawing  not  more  than  3  feet.  A  steamer  adapted  to  the  water  is 
to  be  put  on,  I  understand,  next  month. 

I  inclose  a  letter  concerning  this  harbor  from  the  collector  of  customs 
at  Cedar  Keys,  and  also  certain  data  collected  by  Mr.  A.  W.  Barber, 
assistant  engineer. 

I  do  not  think  that  the  harbor  is  at  present  worthy  of  any  improve- 
ment. 

Respectfully  submitted. 

Wm.  T.  Rossell, 
Captain  of  Engineert. 

United  States  Engineer  Office, 
Jacksonville^  Fla.y  November  3, 1884. 


REPORT  OF  MR.  A.   W.   BARBER,  ASSISTANT  ENGINEER. 

.  Cedar  Keys,  Fla.,  Oc/o6<r  20, 1884. 

Captain  :  I  have  the  honor  to  sabmit  the  following  report  of  the  inquiries  made  at 
Cedar  Keys  in  regard  to  the  harbor  at  Anclote,  Fla. 

I  am  informed  by  captains  and  pilots  who  are  familiar  with  Anclote  Harbor  thatat 
its  mouth  there  is  a  pier  running  out  to  water  at  a  depth  of  ti  feet,  upon  which  all 
steamers  with  a  draught  of  over  3  feet  land  their  cargo  for  Anclote  and  Tarpon  Spring; 
from  the  pier  to  the  above  places  it  is  moved  on  ligliters.  From  this  pier  to  Anclote 
Dock,  a  distance  of  2^  miles,  the  channel  is  very  crooked  and  narrow,  varying  ia 
width  from  30  to  50  feet,  with  an  average  depth  at  mean  low  water  of  3  feet.  Capt 
C.  Y.  McCormick,  who  runs  the  steamer  Eagle  Pencil,  says  '*  that  his  boat,  with  a 
draught  of  3  feet,  has  no  trouble  to  get  up  to  Anclote  Dock,  except  at  a  point  one- 
quarter  of  a  mile  below  Anclote  Dock,  where  the  limestone  rock  crops  oat,  covering 
the  whole  channel  for  a  length  of  30  feet."  Captain  Millard  says  **  it  is  over  100  feei 
long." 

From  Anclote  Dock  to  Tarpon  Springs,  a  distance  of  2  miles,  there  are  two  oyster- 
beds  that  obstruct  the  channel  the  whole  width  for  a  length  of  750  feet  each,  withaa 
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ayerage  depth  at  mean  low  wator  of  l\  feet.    The  rise  and  fall  of  the  tide  at  this 
point  is  about  ^  feet.  « 

COMMERCIAL    STATISTICS. 

The  principal  business  at  Auclote  Harbor  is  the  gathering  and  curing  of  sponges  and 
fishing.  Auclote  has  one  store  and  a  fow  houses.  Tarpon  Springs  is  situated  upon 
Lake  Bntler.  They  have  one  hotel  that  is  opened  for  winter  guests  only.  The  Lake 
Butler  Villa  Company  has  for  sale  over  70,000  acres  of  land,  and  are  trying  to  build 
up  this  settlement.  They  expect  to  run  the  steamboat  Governor  Safford  (now  being 
built  at  Wilmington,  Del.,  for  that  purpose)  from  Cedar  Keys  to  Tarpon  Springs. 

From  what  I  can  li^arn,  the  amount  of  business  doae  at  both  places  would  not  war- 
rant  any  improvement  of  the  harbor  at  xiresent. 
I  am,  very  respectfully, 

A.  W.  Barbrr, 
A8ai8tant.  Engineer, 
Capt.  William  T.  Rossell, 

Corps  of  EngineerSf  U,  S.  A. 


letter  op  the  collector  of  customs  at  cedar  keys,  florida. 

Customhouse,  Cedar  Keys,  Fla., 

Colkctor^s  Office,  September  18,  1884. 

Sir  :  In  reply  to  yonrs  of  September  11,  I  would  say  that,  from  what  knowledge  I 
have  of  Anclote  Harbor,  I  am  of  the  opinion  that  it  will  not  pay  to  expend  much 
money  on  it.  The  river  is  too  sluggish  to  keep  the  channel  clear  if  it  was  made 
deeper.  The  place  is  not  of  sufficieut  importance  to  warrant  the  spending  of  much 
money,  and  a  small  amount  wonld  not  give  any  permanent  benefit. 
Respectfully, 

J.  HiSSE, 

Collector. 

Wm.  T.  Rossell, 

Captain  of  Engineeri, 


Oi6. 

PRELIMINARY  EXAMINATION  OF  WEKIVA  RIVER,  FLORIDA. 

The  Wekiva  River  is  a  tributary  of  the  Saint  John's  River,  Florida, 
and  is  about  16  miles  in  length. 

It  flows  through  a  well  wooded  country,  its  banks  being  generally 
swampy.  It  empties  into  the  Saint  John's  River,  about  5^  miles  below 
Lake  Monroe.  On  the  Saint  John's  River  from  this  point  to  Jackson- 
ville there  are  several  steamboat  lines  and  ample  facilities  for  freight. 
Before  the  building  of  the  South  Florida  Railroad  a  steamer  ran  on  this 
river,  and  last  year  one  was  put. on  the  route  but  has  been  withdrawn. 
At  present  two  barges  are  poled  up  and  down  the  river  and  attend  to 
all  the  freight  business. 

Near  the  head  of  navigation  of  this  river  is  a  country  fast  settling  up, 
and  the  improvements  made  will  soon  require  some  outlet,  but  I  am  of 
the  opinion  that  for  some  time  there  will  be  no  need  of  any  improve- 
ment. I  made  several  attempts  to  get  commercial  and  business  statis- 
tics concerning  this  river  without  success,  but  from  conversations  with 
planters  in  that  section  1  am  of  the  opinion  that  were  a  steamer  put  on 
this  river  there  would  be  from  20,000  to  30,000  boxes  of  oranges  for  her 
to  move,  and  that  this  will  increase  rapidly  with  time. 

lappend  herewith  a  copy  of  a  letterfrom  Mr.  H.  C.Miller,  of  Longwood, 
Fla.,  an  engineer,  who  made  a  survey  of  the  river  a  year  or  two  ago. 

81  B 
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A  personal  examination  shows  the  same  facts  in  reference  to  the 
depth  of  \eater  and  width  of  stream  as  given  in  letter  of  Mr.  Miller. 
Respectfully  submitted. 

Wm.  T.  Eossell, 
Captain  of  Engineers. 

United  States  Engineer  Office, 

Jacksonville^  Fla,^  Noventber  3,  1884. 


LETTER  OF  MR.    H.    C.  MILLER. 

LoNGWOOD,  Fla.,  October  18,  1«84. 

Dear  Sir  :  Your  letter  of  the  17th  instaut  to  band,  asking  information  concemiog 
the  Wekiva  River,  and  in  reply  will  state  that  the  anrvey  showed  the  tirst  2  miles 
up  from  its  conflnence  with  the  Saint  John's  to  be  quite  crooked,  with  a  depth  of 
wat«r  from  10  to  16  feet. 

The  next  2  miles,  also  quite  crooked,  with  a  depth  of  water  from  5  to  10  feet, 
all  through  a  low  swamp  easy  to  cnt ;  average  width  of  stream  60  feet. 

The  next  4  miles  the  stream  is  from  50  to  tiSo  yards  wide,  with  an  occasional  island, 
with  a  depth  of  water  from  1^  to  4  feet,  but  it  has  a  channel  about  1  mile  in  length, 
averaging  5  feet  deep,  showing  cut  would  soon  wash  and  cut  deep. 

The  next  4  miles  to  the  fork  of  the  Wekiva,  or  east  branch,  and  the  Clay  Springs, 
or  west  branch,  is  from  25  to  75  yards  wide,  with  several  islands,  one  or  two  ^arp 
turns,  with  a  depth  of  water  from  4  to  6  feet. 

The  last  2^  miles  from  the  fork  up  the  Clay  Spring  branch  will  average  50  feet 
wide,  with  two  sharp  turns  and  a  depth  of  water  from  6  to  10  feet. 

The  Wekiva  branch  has  the  same  depth  of  water  and  width  of  stream,  all  but  the 
last  mile  from  Hoosier  Springs,  which  mile  is  quite  narrow  and  shallow  in  places;  it 
also  has  more  sharp  turns  and  snags  than  the  other  branch.' 

The  depths  given  were  taken  at  mean  low  water,  though  it  does  rise  several  feet 
near  its  source  with  the  Saint  John's. 

The  velocity  of  the  water  was  not  taken,  though  I  should  guess  it  mns  about  3 
miles  per  hour  in  the  branches. 

The  length  of  the  stream  I  give  you,  15^  miles,  was  measured  down  the  center  of 
the  stream,  includina  all  its  crooks  and  turns. 

The  opening  up  of  this  stream  for  navigation  would  be  of  immense  benefit  to  all 
the  country  for  almost  its  entire  length  and  for  several  miles  out,  for  the  settlen 
there  cannot  receive  or  ship  their  produce  except  bv  lou^  hauls  in  teams;  it  would 
also  be  the  means  of  improving  the  hummock  lands  along  its  banks,  and  bring  its  im- 
mense and  valuable  timber  growth  within  reach  of  saw-mills,  and  I  am  also  assured 
that  were  there  some  way  of  shipment  there  would  be  many  shingle  mills  bailt  along 
the  stream. 

I  have  given  you  such  information  as  I  thought  you  required  concerning  the  stream 
from  Clay  and  Hoosier  Springs  to  its  source.  Should  yon  want  any  more  minute  in- 
formation, or  concerning  its  tributaries,  such  as  the  Black  Water,  Rock  Spring,  or 
Upper  Wekiva  branch,  I  will  gladly  furnish  such  information  as  I  have  at  hjuid. 

Hoping  the  above  will  prove  satisfactory,  I  am,  and  remain,  yours,  &e., 

H.  C.  MnxES. 

Wm.  T.  Rossell, 

Captain  of  Engineer 8,  U,  S.  A. 


O  17. 

PRELIMINARY  EXAMINATION  OF  SAINT  AUGUSTINE  HARBOR,  FLORIDA. 

Tbe  harbor  of  Saint  Augustine  lies  on  the  east  coast  of  Florida,  about 
35  miles  south  of  the  mouth  of  the  Saint  John's  River. 

But  little  commerce  is  carried  on  from  this  port,  and  the  depth  of 
water  at  present  available,  11  feet  at  mean  high  water,  is  considered 
ample  for  the  requirements  of  commerce. 
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I  would  respectfully  invite  particular  attention  to  the  report  of  Mr. 
A.  W.  Barber,  assistant  engineer,  a  copy  of  which  is  appended,  and 
also  to  copy  of  a  letter*  from  the  deputy  collector  of  customs  at  Saint 
Augustine. 

I  made  a  set  of  soundings  through  the  channel  at  low  water  and  found 
8^  feet  of  water,  which  would  indicate  that  the  water  available  at  high 
water  was  from  12  to  12J  feet. 

Bespectfully  submitted. 

Wm.  T.  Eossell, 
Captain  of  Engineers. 

United  States  Enginebb  Office, 

Ja^cksonville,  November  3,  1884. 


REPORT  OF  MR.   A.  W.   BARBER.   ASSISTANT  ENGINEER. 

Saint  Augustine,  Fla.,  October  29,  1884. 

Captain:  In  accordance  with  yoar  order  of  the  26th  instant,  I  respectfally  submit 
the  following  report  of  my  examination  of  the  harbor  at  Saint  Aiigastiiie,  Fla. 

Saint  Augustine  is  situated  on  a  peninsnla  between  the  Matanzas  River  and  the 
Saint  Sebastian  River,  with  the  Anastatia  Island  and  North  River  between  it  and  the 
ocean.  Commencing  at  Saint  Augustine,  we  follow  the  Matanzas  River  in  a  north- 
erly direction  for  l^  miles,  with  a  depth  of  from  to  to  27  feet  at  mean  low  water,  until 
it  intersects  the  North  River  near  Marsh  Island;  at  this  point  the  channel  narrows 
down  to  about  300  feet,  with  a  depth  of  25  to  30  feet.  It  then  flows  around  the  north 
side  of  Marsh  Island  into  the  North  River;  thence  in  a  southeasterly  course  for  about 
2  miles  in  the  direction  of  the  old  light-house.  The  water  ranges  from  16  to  30  feet 
in  depth,  except  just  opposite  the  new  light-house,  where  a  shoal  of  coquina  rock 
mns  out  from  Anastatia  Island,  with  the  depth  of  11  feet  at  low  water,  but  the  chan- 
nel is  about  400  or  500  feet  wide  at  this  noint,  with  from  18  to  21  feet  of  water,  so 
that  the  shoal  does  not  interfere  with  the  ship-channel.  At  this  point  there  are 
two  channels,  one  going  in  a  northeasterly  direction  around  the  southern  point  of 
the  north  beach,  a  distance  of  about  If  miles,  with  a  depth  of  from  20  to  11  feet, 
except  over  the  bar,  which  the  pilots  give  as  7  feet;  but  I  find  the  Coast  Survey  gives 
9  feet.  The  other  channel,  the  niaiu  ship-channel,  follows  the  east  side  of  Anastatia 
Island  for  a  distance  of  1  mile,  with  a  depth  of  18  to  20  feet;  and  thence  in  a  north- 
easterly direction  for  about  1  mile  to  the  inner  bar,  with  a  depth  of  about  18  feet. 
At  this  point  there  are  three  bars,  one-quarter  mile  apart,  and  from  200  to  250  feet 
long,  with  a  depth  of  8  feet  at  low  water.  They  are  sand,  and  of  a  shifting  charac- 
ter. At  the  points  over  the  bars  I  had  to  take  the  pilot's  soundings,  as  the  sea  was 
running  too  heavy  for  our  boat  to  cross  them. 

Returning  to  Saint  Augustine  docks,  we  follow  the  Matanzas  River  l^  miles  in  a 
southerly  direction  to  the  mouth  of  the  Saint  Sebastian  River,  with  a  depth  of  from 
24  to  30  feet.  From  this  point  the  Saint  Sebastian  River  is  navigable  for  2^  miles, 
with  an  average  depth  of  over  12  feet  at  low  water,  except  at  two  points,  at  the 
month  of  the  river  and  1  mile  above  it.  The  bar  at  the  mouth  is  about  800  feet  long, 
with  an  average  depth  of  7^  feet  at  low  water.  The  other  bar  is  about  1,500  feet 
Ion>;,  with  an  average  depth  of  7  feet  at  low  water.  The  rise  and  fall  of  the  tide  at 
this  point  is  about  5  feet,  so  that  at  high  water  a  vessel  drawing  11  feet  can  pass  over 
any  of  the  bars. 

COMMERCIAL    STATISTICS. 

Saint  Augustine  has  a  resident  population  of  about  4,000,  and  I  am  informed  by 
Mr.  Lyons,  one  of  the  leading  business  men,  that  the  total  amount  of  business  done 
is  about  $1,000,000  per  year. 

They  have  at  present  two  saw-mills,  turning  out  about  16,000  feet  of  lumber  per 
day,  and  another  now  under  construction  by  an  English  company.  Dr.  Slowgett, 
the  ffeneral  manager  of  the  company,  says  that  its  capacity  will  be  30,000  feet  of 
lumber  per  da^,  and  adds  that  he  anticipates  that  the  home  trade  will  use  that  up, 
leaving  very  little  timber  to  export.    I  understand  through  the  agents  of  the  Warren 

*  Omitted ;  priniecL  in  Hoose  Ex.  Doc.  No.  71,  Forty-eigthh  Congress,  second  seflsion. 
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Ray  and  S.  Gilderaleive  ship  lines  that  they  received  the  last  year  the  following  Tea- 
sels: 


Line,  Sio. 


Warrezi  Ray  Line. . . 
8.  OUdersleiVe  Line . 
The  Joe  Company . . . 


VeaaeU. 


20 

12 

6 


Tooa 


4.000 
2.400 
1, 


I  learn  throagh  the  collector  of  customs  that  there  have  entered  and  cleared  that 
port  for  the  year  ending  June  30, 1884,  the  following  vessels.: 


Direotiona. 


Coaatwiae . 
Foreign.... 

ToUl 


2,271.81 


Excess  of  tonnage  entered  over  that  cleared,  4,272.95. 

This  confirms  the  report  that  they  have  to  send  about  two-thirds  of  the  vessels  en- 
tering that  port  to  Jacksonville  or  Fernandina  for  ballast.  The  Alan  tic  Coast  Steam- 
ship Company  at  present  runs  the  steamer  Greenwich  from  New  Smyrna  to  Saint 
Augustine,  making  three  round  trips  per  week.  Dr.  Westcott,  the  president  of  the 
steamship  line,  claims  that  as  soon  as  the  canal  is  opened  to  Biscay ue  Bay  a  Urge 
part  of  the  fruit  trade  of  the  West  Indies  will  go  through  this  harbor.  They  have  two 
railroads  terminating  here  that  transport  a  large  part  of  the  trade. 

In  summing  up,  I  nnd  that  any  vessel  with  a  draught  of  11  feet  can  pass  the  ban 
at  high  water,  and  with  the  amount  of  business  done  at  this  port,  I  do  not  deem  it  of 
enough  commercial  importance  to  recommend  a  survey  of  the  harbor. 
I  am,  very  respectfully,  your  obedient  servant, 

A.  W.  Barber, 
Asbistant  Engineer, 
Capt.  W.  T.  RossELL, 

Captain  of  EngineerSf  U,  S.  A, 


O  i8. 


PRELIMINARY  EXAMINATION  OF  AMELIA  RIVER,  FLORIDA. 

The  coarse  of  this  river  lies  for  its  whole  length  Id  the  swamps  between 
the  mainland  and  the  islands,  on  the  coast  of  Florida.  Along  its  head- 
waters are  a  few  settlers,  and  by  them  small  boats  and  lighters  are 
used.  Kafts  are  also  brought  down  by  this  river  to  the  mills  at  Fer- 
nandina. 

The  most  important  feature  of  the  river  is  that  it  forms  a  part  of  the 
inland  route  from  Cumberland  Sound,  Georgia  and  Florida,  to  the 
Saint  John's  RiVer. 

An  examination  of  this  route,  with  a  view  to  its  improvement,  was 
made  under  the  direction  of  Col.  Q.  A.  Gillmore,  Corps  of  Engineers,  C. 
S.  A.,  the  report  on  which  was  published  as  Appendix  U,  page  48, 
Part  II,  Report  of  Chief  of  Engineers,  U.  S.  A.,  for  1875.  In  this  report 
Colonel  Gillmore  divides  the  route  into  two  sections.  The  upper  sec 
tion  comprises  the  route  from  Nassau  Sound  to  Cumberland  Sound,  and 
passes  through  the  South  Amelia  River,  Kingsley's  Creek  or  Cut,  and 
Amelia  River. 
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Of  this  sectiou  it  is  stated  that  Kingsley's  Cut  and  about  1 J  miles  of 
South  Amelia  River,  immediately  south  of  it,  are  the  only  places  where  auy 
obstacles  exist  to  the  passage,  at  high  water,  of  vessels  drawing  13  feet; 
in  fact  for  the  remainder  of  the  route  they  can  pass  at  low  water.  The  im- 
provements to  be  maile  here  consist  of  making  a  cut  to  avoid  a  sharp 
bend,  and  deepening  the  existing  channel.  For  this  whole  improvement 
Colonel  Gillmore  recommends  the  adoption  of — 

A  channel  80  feet  wide  by  11  feet  deep,  at  high  water,  at  an  estimated  cost  of 
$160,000. 

It  is  also  stated  in  this  report  that — 

It  appears  that  appropriations  for  its  improvement  were  made  at  various  times  from 
1828  to  1838,  amounting  in  the  aggregate  to  the  sum  of  $78,000,  the  bulk  of  which  was 
expended  in  dredging  out  Kingsley's  Cut,  Amelia  River,  3  or  4  miles  south  of  Fernan- 
dina,  and  Gunnison's  Cut,  in  Sawpit  Creek,  4^  miles  south  of  Nassau  Sound. 

A  report  made  by  Capt.  J.  C.  Post,  Corps  of  Engineers,  TJ.  S.  A.,  to 
Col.  Q.  A.  Gillmore,  June  22, 1877,  touches  on  this  subject.  It  is  printed 
in  Appendix  H  to  Report  of  the  Chief  of  Engineers,  U.  S.  A.,  for  1877, 
Part  I,  page  378.    The  following  is  an  extract  from  this  report : 

• 

Proceeding  from  Femandina  toward  the  south,  through  the  Amelia  River,  the  width 
and  depth  of  the  channel  is  ample  for  the  navigation  of  vessels  of  moderate  draught 
ft6  far  as  the  second  reaoh  before  entering  Kingsley's  Cut.  Through  this  latter,  for  a 
diBtance  of  100  yards,  there  is  but  4  feet  at  low  water.  The  width,  however,  is  suffi- 
cient. Passing  on  to  Kinsley's  Cut  and  through  it,  between  the  piers  of  the  Florida 
Railroad  draw-bridge,  which  are  only  about  50  feet  apart,  there  is  sufficient  water  until 
the  southern  end  of  the  cut  is  reached.  Here,  for  a  distance  of  100  yards,  the  channel 
is  bnt  50  feet  wide  and  4  feet  deep  at  low  water.  Beyond  this  cut,  in  passing  through 
the  dividing  basin  of  the  Amelia  River,  for  a  distance  of  200  feet,  the  channel  at  low 
water,  though  sufficient  in  depth,  is  but  35  feet  wide.  Again,  just  to  the  south  of  this 
narrow  portion,  for  a  distance  of  150  feet,  the  channel,  which  is  sufficiently  wide,  is 
bnt  4  feet  deep  at  low  water. 

A  personal  examination  of  Amelia  Eiver  and  Kingsley's  Creek  was 
made  by  me  on  October  8,  1884.  The  only  local  traffic  is  carried  on  by 
small  boats  and  lighters,  and  for  these  the  width  and  depth  is  ample. 

In  view  of  the  report  made  by  Colonel  Gillmore  of  the  inside  route 
firom  Femandina  to  the  Saint  John's  Kiver,  I  do  not  think  it  is  neces- 
sary to  make  any  additional  survey  until  funds  be  available  to  carry  on 
the  projected  improvement  in  the  lower  section  of  the  route. 

I  append  herewith  copy  of  a  letter  from  Mr.  J.  W.  Howell,  collector 
of  customs,  Fernandia,  Fla.,  referring  to  the  commercial  importance  of 
this  stream. 

Respectfully  submitted. 

Wm.  T.  Eossell, 

Captain  of  Ungineers, 

• 

United  States  Engineer  Office, 

Jacksonville^  Fla.j  November  3, 1884. 


LETTER  OF  THE  COLLECTOR  OF  CUSTOMS  AT  FERNANDINA,  FLORIDA. 


CusTOM-HousE,  Fernandina,  Fla., 

Collector's  Office,  September  20,  1884. 


Sir  :  Replying  to  your  letter  of  the  15th  iustaut,  I  would  say  that  the  navigation  of 
the  inside  pasnage  from  here  to  Saint  John's  River,  which  includes  the  Amelia  River, 
has  been  oonhned  almost,  if  not  quite,  exclusively  to  vessels  of  light  draught,  not  sea- 
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goin^,  between  ports  of  this  State  luid  Georgia.    As  such  vessels  go  and  come  withoat 
entering  or  clearing,  no  official  record  or  statistics  are  kept. 

I  can  only  s&y  further  that  I  think  your  view  is  correct,  viz,  that  the  importance  of 
the  river  consists  almost  wholly  in  its  forming  a  part  of  the  inside  passage. 
The  few  families  who  live  along  its  bank  use  only  small  boats  and  lighters. 
Whatever  can  be  done  to  better  the  navigation  of  the  inside  route  will,  in  my  opin- 
ion, be  accomplishing  the  '^  greatest  good  to  the  greatest  number  of  people.'' 
I  am,  very  respectfully, 

J.  W.  Howell, 

Colleeiar, 
Wm.  T.  Rossbll, 

Captain  of  Engineers^  U,  S.  A. 


O  19. 

PRELIMINARY  EXAMINATION  OF  CHARLOTTE  HARBOR,  FLORIDA. 

An  examination  of  Charlotte  Harbor  was  made  under  the  direction 
of  Capt.  (now  Major)  A.  N.  Damrell,  Corps  of  Engineers,  U.  S.  A.,  in 
the  fall  of  1879,  by  Mr.  J.  L.  Meigs,  assistant  engineer,  and  published 
as  Appendix  K  17  to  Report  of  the  Chief  of  Engineers,  IJ.  S.  A.,  for  1880, 
Part  II,  page  11 00. 

Major  Damrell  says  of  this  harbor : 

The  principal  commerce  carried  on  in  the  harbor  consists  in  the  export  of  cattle  to 
Cuba  and  oranges  to  Cedar  Keys.  Vessels  drawing  8  feet  of  water  can  load  at  Knisht's 
Pier  on  the  north  shore,  about  l^^  miles  below  Hickory  Bluff,  and  go  to  sea  without 
difficulty  through  Boco  Grande  Pass,  while  vessels  of  lighter  draught  have  four  other 
outlets  which  they  make  use  of  according  te  prevailing  winds  and  draught  of  vessels. 

In  this  connection  I  would  also  qaote  from  a  petition  from  all  the 
vessel-owners  and  captains  using  the  Caloosahatchie  Eiver.  In  this 
petition  it  is  asked  that  the  appropriation  of  95,000  by  act  of  August 
2, 1882,  for  improvemeot  of  Caloosahatchie  River  be  expended  on  bar 
between  Punta  Eassa  and  the  Gulf.  In  this  petition  it  is  stated  that 
no  use  can  be  made  of  the  improvement  on  the  river  unless  the  channel 
over  the  bar  is  deepened.  This  bar  lies  in  San  Carlos  Bay,  Charlotte 
Harbor,  and  is  opposite  and  just  below  Punta  Bassa.  The  bar  is  not 
over  600  to  700  feet  long,  and  at  low  water  no  vessel  can  pass  over  it 
drawing  over  6  feet. 

The  improvement  desired  is  to  deepen  the  channel  to  9  feet  at  low 
water,  which  will  make  Punta  Kassa  a  good,  safe  harbor  for  vessels 
drawing  7  to  8  feet  of  water. 

In  report  of  Mr.  J.  S.  Walker,  assistant  engineer,  to  Maj.  A.  !N.  Dam- 
rell, it  is  stated  that  this  bar  consists  of  sand. 

I  have  endeavored  to  get  data  from  the  citizens  concerning  the  amount 
of  business  done  here,  but  without  success.  From  conversations  with 
persons  from  that  section  I  am  informed  that  but  little  business  is  done. 

I  am  of  the  opinion  that  nothing  further  need  be  done  at  present  with 
a  view  to  the  improvement  of  this  harbor. 

Eespectfully  submitted. 

Wm.  T.  Rossell, 
Captain  of  Engineen. 

United  States  Engineer  Office, 

Jacksonville^  Fla,,  November  3,  1884. 
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O  20. 
PRELIMINARY  EXAMINATION  OF  MOSQUITO  INLET,  FLORIDA. 

Mosquito  Inlet  is  situated  ou  the  east  coast  of  Florida,  about  86 
miles  south  of  the  mouth  of  the  Saint  John's  Eiver.  It  is  at  the  junc- 
tion of  the  Halifax  Eiver  and  HilUborough  Eiver,  aiid  connects  them 
with  the  ocean.  By  means  of  the  Haulover  Canal  the  Indian  River 
and  Mosquito  Lagoon  are  connected,  and  thus  the  whole  line  of  interior 
communication  is  connected  with  the  Mosquito  Inlet  down  to  Jupiter 
Inlet. 

This  section,  healthy  and  unsurpassed  for  the  culture  of  tropical 
fruit,  will  soon  be  settled,  and  the  amount  of  freight  to  be  carried  in 
and  out  will  be  enormous.  At  present  there  is  one  steamer,  the  Green- 
wich, making  semi-weekly  trips  to  and  from  Saint  Augustine,  and  two 
schooners  plying  to  and  from  Js^cksonville. 

The  amount  of  freight  and  passengers  carried  is  given  here  from  an 
estimate  made  by  the  agent  of  the  steamer  Greenwich  : 

Passengers  carried  to  Mosqnito  Inlet  October  1,  1833,  to  June  iJO,  1884 320 

PaaseDgers  carried  from  same 262 


Total 5^2 

Amount  of  freight  carried  to  same : 

Tons. 

October,  ld83 300 

November,  1883 400 

December,  1883 600 

January,  1884 400 

February,  1884 400 

March,  1884 300 

April,  1884... :J00 

May,  1884 200 

June,  1884 200 

Total  in  nine  months 3,100 

During  same  time  freight  was  carried  from  Mosquito  Inlet  as  follows: 

Honey lbs..     2,500 

Turtles number..     3,700 

Oranges boxes. .  14, 500 

The  schooners  carried  in,  say,  960  tons,  and  took  out,  say,  4,000  boxes  oranges. 

It  is  estimated  that  from  30,000  to  40,000  boxes  of  oranges  will  be 
rea<ly  for  shipment  from  here  this  year,  and  that  this  will  constantly 
and  steadily  increase. 

The  bar  across  the  mouth  of  the  inlet  is  much  nearer  in  to  the  shore 
than  on  any  other  bar  that  I  have  seen  on  the  coast,  and  is  only  about 
200  to  300  feet  across.  Like  all  the  bars  on  the  Florida  coast,  it  is  sub- 
ject to  great  changes  under  the  action  of  the  storms  and  winds. 

I  made  a  personal  examination  of  the  inlet,  and  at  this  time  there  is 
about  8  feet  of  water  at  high  water. 

Captain  Fulford,  of  the  steamer  Greenwich,  informed  me  that  the 
channel  was  continuously  shifting  in  position  and  in  depth.  The  usual 
course  is  a  .slow  movement  to  the  southward,  a  new  channel  forming 
along  the  north  beach  as  the  old  channel  loses  itself  in  the  south  beach. 
I  am  of  the  opinion  that  it  would  be  of  great  benefit  could  a  channel 
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be  kept,  say,  of  10  feet  at  high  water  over  the  bar.    I  would  reoom< 
meud  that  a  survey  of  Mosquito  Inlet  be  made  with  that  end  in  view. 
I  estimate  the  cost  of  said  survey  at  $900. 
Eespectfully  submitted. 

Wm.  T.  Rossell, 

Captain  of  Engineer, 
United  States  Enghneer  Office, 

Jacksonville^  Fla.,  November  3,  1884. 


survey  of  mosquito  inlet,  florida. 

United  States  Engineer  Office, 

Jacksonville^  Fla.^  February  6,  1885. 

General  :  I  have  the  honor  to  transmit  a  report  by  Oapt.  William 
T.  Rossell,  Corps  of  Engineers,  on  the  survey  of  Mosquito  Inlet, 
Florida,  dated  January  31,  1885. 

Captain  Kossell  submits  a  project  of  improvement  involving  the  con- 
struction of  two  jetties,  located  as  shown  on  the  accompanying  map.* 
The  cost  of  these  jetties,  to  be  built  only  up  to  the  level  of  mean  low 
water,  is  estimated  at  from  $500,000  to  $750,000.  It  seems  evident  that 
no  xiermanent  improvement  can  be  anticipated  at  this  locality  except  by 
the  construction  of  works  which  shall  direct  the  ebb  current  in  a  single 
channel  over  the  bar,  and  be  so  locaUid  as  to  protect  it  (the  channd) 
from  drift  and  wave  action. 

Should  the  interests  of  commerce  warrant  so  large  an  expenditure  as 
that  above  mentioned,  some  further  investigations  will  be  necessary  for 
the  proper  location  of  the  works.  The  proper  height  to  be  given  to  the 
jetties  and  the  methods  of  construction  are  also  to  be  considered.  An 
increase  in  height  would  add  greatly  to  the  cost  of  the  works,  and  it  is 
also  probable  that  the  ultimate  cost  would  be  much  increased  by  the 
additional  material  required  to  provide  for  settlement  and  injury  from 
other  causes. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut  Col.  of  Engineers,  Bvt,  CdL,  U.  S.  A. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  S.  A. 


report  of  captain  william  t.  rossell,  corps  of  engineers. 

United  States  Engineer  Office, 

Jacksonville,  Fla.,  January  31,  1885. 

General  :  I  have  the  lienor  to  submit  the  following  report  on  the 
survey  of  Mosquito  Inlet,  Florida,  as  provided  for  in  the  river  and  har- 
bor act  of  July  5,  1884 : 

This  narrow  passage,  about  1,800  feet  wide,  forms  the  outlet  for  the 
Halifax  and  Hillsborough  rivers,  called  in  its  upper  part  Mosquito  La- 
goon. These  bodies  of  water  extend  over  a  distance  more  than  70  miles 
in  length,  and  in  width,  vary  from  1,800  feet  to  nearly  3  miles.  The 
land  slopes  back  from  the  banks  for  a  distance  of  3  or  4  miles,  where 
there  is  a  comparatively  level  plateau,  and  then  slopes  in  the  opposite 
direction  to  the  valley  of  the  Saint  John's  River.  ^  • 

The  drainage  area  is  small  compared  with  the  volume  of  water  flow- 
ing in  and  out,  due  to  the  action  of  the  tide.    The  rivers,  so  called,  are 

*Omitted. 
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more  properly  estuaries  or  arms  of  the  sea.  Id  measuring  the  width  of 
these  I  have  taken  the  distance  between  the  high-water  marks,  and  in- 
cluded the  swamps  which  are  overflowed  by  the  high  tides.  These  are 
in  general  covered  by  a  thick  growth  of  mangrove.  The  higher  banks 
are  covered  with  a  flue  growth  of  oak,  on  a  siiell  hummock  soil,  the  rock 
cropping  out  in  many  places;  still  further  inland  the  soil  is  sandy  and 
the  growth  fine.  Aloug  the  water-fronts  are  many  settlements,  among 
which  may  be  mentioned  Osmond,  Day tona,  Port  orange,  New  Smyrna, 
and  Oak  Hill,  varying  in  size  and  population.  The  largest  is  Daytona, 
with  1,000  inhabitants. 

The  rainfall  on  the  water  shed,  as  reported  by  the  Signal  Depart- 
ment, is  from  45  to  50  inches,  which  is  distributed  unevenly  throughout 
the  year,  much  the  greatest  amount  falling  from  June  to  October  inclu- 
sive; least  in  February  and  most  in  August. 

Should  half  the  amount  of  water  flow  into  the  ocean  through  the  in- 
let, the  amount  would  be  so  small  as  compared  with  the  amount  flowing 
out  at  each  ebb  tide  that  we  may  discard  this  factor  and  assume  that 
the  strength  of  current  in  the  inlet  will  depend  on  the  tide  alone,  and 
will  be  the  same,  other  things  being  equal,  the  year  round. 

But  little  if  any  sediment  is  brought  down  by  the  streams;  the  bar, 
then,  that  obstructs  its  entrance  is  a  drift  and  wave  bar. 

The  prevailing  heavy  storms  on  this  coast  come  from  the  northeast, 
striking  the  shore  here  at  nearly  a  right  angle,  piling  up  the  drift  material 
on  the  north  side  of  the  channel,  and  gradually  pushing  it  to  the  south. 

During  long  periods  of  comparative  quiet  a  channel  is  formed  nearly 
at  right  angles  with  the  coast,  with  about  10  feet  depth  at  high  wat-er; 
this  under  the  action  of  a  storm  is  gradually  forced  to  the  south,  widens 
and  shoals. 

During  the  succeeding  lull,  a  new  channel  will  form  where  the  old 
one  was  originally,  and  by  the  next  storm  is  blown  south,  following  the 
same  course  as  the  old  one.  Under  these  circumstances  there  are  at 
times  three  separate  channels  existing  at  the  same  instant,  and  of  neces- 
sity all  shoal.  After  these  channels  come  within  a  short  distance  of  the 
southern  bank  they  disappear,  or,  as  the  shix)  captains'  say,  "are  blown 
ashore.''  This  shifting  and  shoaling  of  the  channels  is  the  great  trouble 
found  in  the  navigation  of  this  inlet,  and  it  is  desired  to  form  a  perma- 
nent channel  with  not  less  than  10  feet  depth  through  the  inlet  at  high 
water. 

The  examinations  recently  made  were  intrusted  to  Assistant  Engineer 
F.  M.  Barstow.  The3'  consisted  of:  (1)  Soundings  upon  the  bar  with 
the  object  of  ascertaining  the  depth  of  water  at  a  sufiftcient  number  of 
points  to*  answer  the  purpose  of  an  estimate  for  jetties.  (2)  Determina- 
tion of  the  amount  of  water  flowing  over  the  bar.  (3)  A  few  borings  to 
determine  the  nature  of  the  material  of  which  the  bar  is  composed. 

These  examinations  were  made  during  the  latter  part  of  December, 
1884,  and  the  month  of  January,  1885.  Owing  to  the  stormy  weather 
during  a  large  part  of  this  time  much  was  of  necessity  left  undone  which 
should  have  been  attended  to. 

The  shoie  line  in  the  immediate  vicinity  of  the  inlet  was  located,  and 
is  shown  on  the  accompanying  map,*  with  the  soundings  taken.  These 
soundings  all  referred  to  the  plane  of  mean  low  water  as  observed  during 
the  examination. 

The  amount  of  discharge  per  second  was  determined  in  the  following 
way: 

The  average  rise  and  fall  of  the  tide  as  given  by  the  United  States  Coast 

•  Omitted. 
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Survey  at  Mosqaito  Inlet  is  2.2  feet.  On  the  ebb  tide,  near  the  time  of 
low  water,  carrent  observations  were  taken  through  a  section  marked 
on  the  chart.  During  this  time  the  tide  fell  at  the  rate  of  one-tenth 
foot  in  ten  minutes.  During  this  time  the  discharge  was  at  the  rate  of 
38,000  cubic  feet  per  second.  The  discharge,  then,  for  ten  minutes,  or 
while  the  tide  fell  ouetenth  foot,  is  38,000  x  60  x  10  =  28,800,000,  and  for 
a  fall  of  2.2  feet  is  28,800,000  x  22  =  633,600,000  cubic  feet.  Again  re- 
garding the  tide  alone,  I  get  from  the  surveys  of  the  United  States 
Coast  and  Geodetic  Survey  the  following  data : 


Place. 


Mosqaito  Inlet 

HilUboroagh  River 


MoHuaito  Lagoon 

Halifax  River  (apper  part) 


1 


Mean  rise 

of  tides. 

TteU 

2.2 

2.4 

1.3 

0.5 

0.125 

0.5 

Total. 


Area  of  tide. 


Square  ftet. 
69,886,000 
41, 817. 600  1 
62, 726, 400  S 
27.  878, 400  ) 
1, 235.  520, 000 
250, 005,  GOO 


Volame. 


OuhU/ML 
153,331,209 

210. 350.  OM 

154.44«.(m 
125,452.8fN 

• 

652.574,(100 


The  areas  were  scaled  from  the  Coast  Survey  charts  of  1874-'75,  and 
the  rise  of  tide  taken  from  same. 

The  method  followed  was  only  approximate  and  would  not  have  been 
used  had  not  bad  weather  prevented  more  elaborate  gauging  of  the  inlet 

The  velocity  differed  in  the  different  parts  of  the  section  from  0.85 
foot  to  3.4  feet  per  second,  the  mean  for  the  whole  section  being  f  |f  J| 
=  2.45  feet  per  second  during  the  time  of  current  observations. 

The  duration  of  the  ebb  tide  is  six  hours  and  thirty  minutes. 

PLAN   OF  IMPROVEMENT. 

I  would  recommend  for  this  improvement  the  construction  of  two 
jetties  and  the  protection  of  the  shore  line  near  the  jetties;  the  jetties 
to  be  raised  to  the  level  of  mean  low  water  and  to  extend  from  mean 
high  water  to  the  10-foot  curve  beyond  the  bars. 

The  length  of  the  jetties  will  be,  for  north  jetty  3,800  feet,  and  for  the 
south  jetty  2,300  feet. 

I  propose  to  build  them  25  feet  wide  on  top  with  side  slopes  of  1  on  3 
on  outside  and  2  on  3  on  inside.  I  propose  to  lay  a  foundation  of  log 
mattresses  covered  with  brush,  then  to  build  up  with  stone  of  random 
sizes  from  15  xjonnds  to  300,  to  be  covered  with  heavy  blocks  of  con- 
crete.   The  width  between  the  jetties  at  the  outer  end  to  be  700  feet* 

KHTIMxVTE   OF   COST. 

North  jetty  : 

.53,000  square  yards  of  mats,  at  $1.50 |79,500 

20,000ciibic  yards  of  stone,  at  §4 80,OlX) 

17,100  cubic  yards  of  concrete,  at  $8 136,800 

Total 296,3l» 

South  jettv : 

30,500  square  yards  of  mats,  at  $1.50 $45, 750 

14,500  cubic  yards  of  stoue,  at  $4 5rt,  000 

4,000  cubic  yards  of  concrete,  at  $8 32,000 


Total 135.750 

Contingencies  and.  shore  protection 66,730 


Agfrregate 498,800 

•This  width  between  Jetties  cannot  be  fixed  until  further  current  observations  «« 
^ken,  but  by  a  slight  change  in  direction  of  jetties  this  width  can  be  alteiiMl  witi- 
t  adding  to  the  cost. 
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I  woald  recommend  that  the  north  jetty  be  bailt  first  as  a  protection 
against  the  northeast  gales,  as  this  might  of  itself  give  the  relief  asked. 

My  estimate  is  based  on  the  belief  that  the  stone  along  the  banks  of 
the  rirer  can  be  used  in  the  hearting  of  the  jetties.  If  it  should  be  nec- 
essary to  bring  stone  from  the  north  the  cost  will  be  increased  to 
$750,000. 

A  map*  is  inclosed  showing  the  data  obtained  from  the  survey.  This 
shows  that  at  present  there  are  three  channels  across  the  bar,  and  that 
5i  feet  is  the  depth  available  at  mean  low  water,  or  7.7  feet  at  mean  high 
water.  This  map,  as  compared  with  the  Coast  Survey  chart  of  1875-'76, 
shows  many  changes  and  illustrates  the  shifting  nature  of  the  soil. 

The  borings  indicat'C  sand  underlaid  by  a  hard,  stiff  clay  at  an  average 
depth  of  20  feet  below  mean  low  water. 

Further  current  observations  will  be  taken.  I  also  inclose  a  copy  of 
the  Coast  Survey  chart*  showing  the  rivers  which  empty  through  this 
inlet. 

COMMEBOIAL  STATISTICS. 

From  July,  1883,  to  July,  1884,  one  steamer  and  two  schooners  ran 
regularly  through  this  inlet,  bringing  in  6,700  tons  of  general  merchan- 
dise and  taking  out  20,000  boxes  of  oranges,  75  tons  of  honey,  and  15 
tons  turtle.  Within  the  last  month  a  second  steamer  has  been  put  on 
the  route. 

There  are  about  4,000  acres  of  oranges  which  would  naturally  send 
their  products  through  this  inlet.  There  is  situated  near  the  inlet  the 
New  Smyrna  Fertilizer  Company,  employing  one  small  steamer  and 
about  fifteen  hands. 

There  is  alight-house  in  course  of  construction  near  the  inlet,  to  be 
known  as  the  Mosquito  Inlet  Light. 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Rossell, 
Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8,  A. 
(Through  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers,  U.  S.  A.) 


O  21. 

PRELIMINARY  EXAMINATION  FOR  CANAL  AND  INLAND  COMMUNICATION 
FROM  THE  SAINT  JOHN'S  RIVER  THROUGH  MOSQUITO  LAGOON  AND 
INDIAN  RIVER  TO  JUPITER  INLET  AND  LAKE  WORTH.  FLORIDA. 

The  line  of  this  communicfition  leaving  the  Saint  John's  River  by 
Pablo  Creek;  thence  overland  to  North  or  Toloniato  River  to  Saint 
Augustine  Harbor;  thence  by  Matanzas  River  past  Matanzas  Inlet ; 
thence  overland  to  Smith's  Creek  and  Lalafie  Creek  to  Halifax  River, 
past  Mosquito  Inlet  into  Hillsborough  River  and  Mosquito  Lagoon; 
thence  through  the  Haulover  Canal  into  Indian  River,  Saint  Lucie 
Sound,  and  Jupiter  Inlet ;  thence  overland  to  Lake  Worth. 

This  remarkable  line  of  water  communication  extends,  as  we  can  thus 
see,  with  but  three  breaks  along  the  whole  eastern  coast  of  Florida. 
With  the  exception  of  the  Haulover  Canal,  between  Mosquito  Lagoon 
and  Indian  River,  the  whole  line  is  a  natural  one. 

•Omitted. 
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The  three  breaks  are,  Ist,  Pablo  Creek  to  Tolomafo  Eiver,  10  miles; 
2d,  Matanzas  River  to  Smith's  Greek,  5  miles ;  and  3d,  Jupiter  Inlet  to 
Lake  Wortb,  8  miles.  To  make  the  line  natigable,  however,  in  addi- 
tion to  these  ents,  the  channel  would  have  to  be  deepened  and  straight- 
ened in  many  places  along  the  natural  water-way. 

A  report  on  the  Haulover  Gaual  was  made  by  Col.  Q.  A.  Gillmore, 
Corps  of  Engineers,  U.  S.  A.,  and  published  a«  Senate  Ex.  Doc.  No. 
65,  Forty-eighth  .Congress,  first  session.  In  this  report  Colonel  Gill- 
more  makes  an  estimate  for  the  improvement  of  the  canal  to  make  it 
navigable  for  boats  of  25  to  30  feet  beam,  and  drawing  3  to  4  feet  of 
water,  at  a  cost  of  $68,800.  The  line  between  Saint  Augustine  Harbor 
and  the  Halifax  Biver  is  now  being  opened  by  the  East  Coast  Canal 
and  Transportation  Company  to  a  width  of  35  feet  and  a  depth  of  6  feet 
below  mean  low  water.  They  expect  to  have  it  finished  by  January, 
1885.  Basins  are  to  be  made  at  intervals  of  from  1  to  3  miles  by  widen- 
ing the  cut  to  allow  boats  to  pass  each  other. 

The  company  holds  a  charter  from  the  State  of  Florida  to  build  and 
oi)erate  a  cabal  from  the  Saint  John's  Kiver  to  Key  Biscayne  Sound, 
Florida,  a  distance  of  over  400  miles,  and  covering  the  entire  line  of  the 
canal  and  island  communication  from  Saint  John's  Biver  to  Lake  Worth, 
Florida. 

Certain  information  coucerning  the  route  ha«  been  given  me  by  this 
company  through  their  president.  Dr.  J.  D.  Westcott,  of  Saint  Augus- 
tine, Fla.  This  information  is  embodied  briefly  in  a  report  made  to  me 
by  Assistant  Engineer  A.  W.  Barber,  which  is  appended  hereto. 

The  establishment  of  a  canal  and  inland  communication  from  the  Saint 
John's  Biver,  Florida,  through  Mosquito  Lagoon  and  Indian  Biver  to 
Jupiter  Inlet  and  Lake  Worth,  Florida,  is  in  my  opinion  worthy  of  im- 
provement. 

Such  a  passage  will  furnish  a  continuous,  well-sheltered,  and  eco- 
nomical water  route  for  the  transportation  of  products  and  merchandise 
for  the  accommodation  of  the  people  living  along  the  whole  eastern  coast 
of  Florida,  from  Saint  John's  Biver  to  Lake  Worth,  a  distance  of  more 
than  300  miles. 

The  products  of  this  section  are  tropical  and  semi-tropical,  including 
oranges,  lemons,  limes,  and  other  fruits  of  the  citron  family,  pineapples, 
cocoanuts,  and  sugar-cane.  At  present  for  lack  of  transportation  much 
is  annually  lost,  and  this  will  increase  annually  unless  some  outlet  is 
provided.  Forage, provisions,  furniture,  and  clothing  have  to  be  brought 
into  the  country.  The  production  of  oranges  is  estimated  between 
100,000  and  200,000  boxes  annually. 

This  line  will  also  connect  with  the  inside  passage  to  FernandinS) 
Savannah,  and  Charleston. 

As  the  East  Coast  Canal  Company  has  offered  the  United  States  the 
use  of  all  tbeir  maps  and  notes,  and  as  these  cover  the  line  from  Saint 
Augustine  Harbor  to  Lake  Worth  with  more  or  less  accuracy,  I  have 
made  two  estimates.  First,  for  the  survey  of  whole  route,  $5,000;  sec- 
ond, for  survey  from  Saint  John's  Biver  to  Saint  Augustine  Harbor, 
Florida,  35  miles,  $2,500. 

Bespectfully  submitted. 

Wm.  T.  Bossell, 
Captain  of  Engineeri. 

United  States  Engineer  Office, 

Jacksonville^  Fla.y  November  3,  1884. 
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REPORT  OF  MR.   A.   W.   BARBER,   ASSISTANT  ENGINEER. 

Jacksonville,  November  3,  1884. 

Captain  :  I  respectfully  submit  tbe  foUowiD^  information  received  through  Dr. 
Westcott,  the  president  of  the  Florida  Coast  CanaTand  Transportation  Company.  The 
charter  of  said  company  extends  from  Saint  John's  River  to  Biscnyne  Bay,  a  distance 
of  about  415  miles.  It  is  tbo  intention  of  the  company  to  complete  the  inland  canal 
from  Saint  Augustine  to  Biscayne  Bay  tirst. 

From  Saint  Augustine  to  the  ^'Divides''  in  the  Matanzas  River,  a  distance  of  12 
miles,  with  a  depth  of  from  30  feet  to  7  feet  at  mean  low  water  at  the  divides.  From 
this  point  to  Matanzas  Inlet,  a  distance  of  6  miles,  with  a  depth  at  low  water  of  from 
7feet  at  the  divides  to  16  feet  in  the  middle,  and  5feet  at  ornearthe  inlet.  From  Matan- 
zas Inlet  to  the  head  of  Lower  Matanzas,  a  distance  of  8  miles,  with  a  depth  at  low 
wat«r  of  from  6  feet  to  2^  feet.  From  the  head  of  Lower  Matanzas  to  Smith  Creek,  a 
distance  of  5  miles  of  solid  cutting,  of  from  6  feet  to  12  feet;  one  half  of  this  is  12  feet. 
All  cutting  above  6  feet  they  will  do  with  scrapers,  that  below  with  dredges.  At  pres- 
ent they  have  three  dredges  at  work,  and  expect  to  have  it  completed  to  Smith  Creek 
some  time  in  January,  1885,  and  will  then  run  stages  from  Smith  Creek  to  head  of 
Halifax  River,  connecting  with  their  steamboat  line.  From  Smith  Creek  to  head  of 
Halifax  River,  a  distance  of  about  17  miles,  with  from  1  foot  to  3^  feet  at  low  water. 

From  head  of  Halifax  River  to  Mosquito  Inlet,  a  distance  of  30  miles,  with  from  3 
feet  to  18  feet  at  low  water ;  7  miles  of  this  distance  equals  3  feet  in  depth.  From 
Mosquito  Inlet  to  Indian  River  Haulover  Canal,  a  distance  of  24  miles,  with  from  10 
feet  to  3  feet  at  low  water;  6  miles  of  this  equals  3  feet  i|i  depth.  From  Indian  River 
Haulover  Canal  to  Indian  River  Narrows,  a  distance  of  70  miles,  with  a  depth  at  low 
water  of  from  1  foot  to  2^  feet,  for  4  miles  from  each  end ;  the  rest  of  the  way  equals  6  to 
10  feet  at  low  water.  From  Indian  River  Narrows  to  Indian  River  Inlet,  a  distance 
of  12  miles,  with  an  average  depth  at  low  water  of  5  feet. 

From  Indian  River  Inlet  to  Jupiter  iRlet,  a  distance  of  45  miles,  with  a  depth  at  low 
-water  of  4  feet,  for  one-half  the  way  ;  the  remainder  equals  6  feet  depth.  From  Jupi- 
ter Inlet  to  north  end  of  Lake  Worth,  a  distance  of  about  8  miles,  with  a  solid  cutting 
of  5  fi-et.  From  north  end  of  Lake  Worth  to  north  end  of  Biscayne  Bay,  a  distance  of 
70  miles,  one-third  of  this  distance  is  a  solid  cutting  of  6  feet;  the  rest  of  the  way  has 
ft  depth  of  2i  feet  at  low  w&ter. 

I  am,  respectfully,  your  obedient  servant, 

A.  W.  Barber, 
Jesistant  Engineer. 

To  WlLIJAM  T.   ROSSELL, 

Captain  of  Engineers,  U.  S,  A. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  IN  THE  STATES  OF  GEORGIA, 
FLORIDA,  AND  ALABAMA— IMPROVEMENT  OF  THE  HARBOR  AT  PEN- 
8AC0LA,  FLORIDA. 


REPORT  OF  CAPTAIN  R,  L.  HOXIE,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1865,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Ocmulgee  River,  Georgia. 

2.  Oconee  River,  Georgia. 

3.  Flint  River,  Georgia. 

4.  Oostenaala   and  Coosawattee    rivers, 

Georgia. 

5.  Coosa  Kiver,  Georgia  and  Alabama. 

6.  Chattahoochee  River,  Georgia  and  Ala- 

bama. 

7.  Alabama  River,  Alabama. 


8.  Tallapoosa  River,  Alabama. 

9.  Cahaba  River,  Alabama. 

10.  Escambia  and  Conecuh  rivers,  Florida 

aud  Alabama. 

11.  Choctawhatchee  River,  Florida  and 

Alabama. 

12.  Bayou  La  Grauge,  Florida. 

13.  Harbor  at  Peusaoola,  Florida. 


EXAMINATIONS  AND  SURVEYS. 


14.  Outer  and  inner  bars  at  the  entrance 

of  Pensacola  Harbor,  Florida. 

15.  Clearwater  Harbor,  Florida. 


16.  Upper  Oconee  River,  Georgia,  from 
Skull  Shoals  to  the  Georgia  Rail- 
road Bridge. 


United  States  Engineer  Office, 

Montgomery^  Ala,y  August  2,  1885. 

General:  I  have  the  honor  to  forward  herewith  animal  reports  upon 
the  river  and  harbor  improvements  under  my  charge  for  the  fiscal  year 
ending  Jane  30, 1885. 

Very  respectfully,  your  obedient  servant, 

B.  L.  HoxiE, 

Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


P  I. 

IMPROVEMENT  OF  THE  OCMULGEE  RIVER,  GEORGIA. 

The  Ocmulgee  Biver  rises  in  the  northwestern  part  of  Georgia,  flows 
past  the  towns  of  Macon,  Ga.,  and  Hawkinsville,  Ga.,  aud  unites  with 
the  Oconee  Biver  about  10  miles  below  Lumber  City  to  form  the  Alta- 
maha.    The  State  of  Georgia  has  expended  about  $60,000  for  the  im- 

1S95 


1296       REPORT    OF, THE    CHIEF    OF    ENGINEERS,  U.  8.  ARMY. 

provemeut  of  this  river.  The  first  examiDation  and  survey  by  authority 
of  the  Uuited  States  was  made  in  1852,  and  another  in  1875.  Sabse- 
qaent  to  this  a  plan  of  improvement  was  adopted  which  contemplates 
the  removal  of  obstructions  from  the  channel,  and  cutting  through  rock 
shoals  so  as  to  obtain  a  navigable  channel  60  feet  in  width  aud  4  feet 
in  depth  at  low  water  from  Macon,  Ga.,  to  the  Oconee  Eiver. 

The  work  done  up  to  the  present  time  nnder  the  adopted  plan  of  im- 
provement has  resulted  in  securing  navigation  of  the  river  at  a  stage 
from  2  to  3  feet  lower  than  was  practicable  before  the  commencemeDt 
of  the  iniprovemeut,  enabling  boats  to  run  during  seasons  in  which  they 
were  formerly  tied  up. 

During  the  past  fiscal  year  the  snag-boat  belonging  to  this  improve- 
ment was  thoroughly  repaired,  but  was  kept  at  work  until  the  15th  of 
June  on  the  Oconee  Eiver  in  connection  with  the  snag-boat  for  that 
river.  The  appropriation  for  each  of  these  rivers  being  so  small  it  was 
thought  best  to  concentrate  the  working  plant  of  both  rivers  upon  each 
in  succession  in  order  to  reduce  the  cost  of  engineering,  superintendence, 
and  contingencies.  On  June  15  operations  were  commenced  at  Big 
Eddy,  near  Jacksonville,  securing  at  that  point  a  channel  80  feet  wide 
by  10  feet  deep  at  low  water,  where  formerly  existed  one  of  the  most 
troublesome  places  to  navigation  on  this  portion  of  the  river.  The 
Oconee  boat  will  be  sent  to  join  the  Ocmulgee  boat  in  the  latter  part 
of  July,  so  that  the  two  may  be  worked  together  during  the  low- 
water  season  on  the  Ocmulgee  Eiver,  as  was  done  last  season  on  the 
Oconee. 

The  balance  of  appropriation  remaining  on  hand,  together  with  ap- 
propriation asked  for,  can  be  profitably  expended  in  continuing  the  work 
of  improving  the  river  channel. 

Kear  Lumber  Cit3-,  Ga.,  the  East  Tennessee,  Virginia  and  Georgia 
Eailroad  crosses  the  Ocmulgee  Eiver  on  a  bridge  having  a  draw-span, 
of  which  but  one  opening  is  available  for  navigation,  and  this  has  a 
width,  at  low  water,  of  40  feet,  with  good  approaches  above  and  below; 
in  time  of  freshets  cross-currents  in  this  channel  render  caution  neces- 
sary in  passing  it.  No  complaint  is  made  by  steamboat  men,  but  when- 
ever the  bridge  is  rebuilt  or  extensively  repaired  the  pivot  pier  should 
be  shifted  in  position  so  as  to  give  a  clear  span  of  75  feet  over  the  best 
portion  of  the  river  channel. 

About  one-half  mile  above  Hawkinsville  the  same  railroad  crosses  the 
Ocmulgee  Eiver  on  a  wooden  Howe  truss  bridge  about  25  feet  above  low 
water,  and  without  a  draw.  This  bridge  will  be  an  obstruction  to  navi- 
gation, as  the  improvement  of  the  river  is  in  contemplation  as  high  ap 
as  Macon,  Ga.  The  remedy  is  the  introduction  of  a  draw-span  wifii  not 
less  than  60  feet  clear  opening. 

About  6  miles  below  Macon  the  same  railroad  again  crosses  the  Oc- 
mulgee Eiver  on  a  wooden  Howe  truss  bridge,  reported  to  be  about  15 
feet  above  low  water.  This  will  prove  an  obstruction  to  navigation  whea 
the  river  is  improved  as  far  a^  Macon,  Ga.,  and  a  drawspau  should  be 
put  in  with  not  less  than  60  feet  clear  width. 

This  work  has  been  in  charge  of  Assistant  Engineer  0.  A.  Locke. 

The  funds  on  hand  will  be  exhausted  before  the  close  of  the  present 
working  season.  The  appropriation  asked  for  is  barely  sufficient  to  pa.v 
the  running  expenses  of  the  snag  boat  and  maintain  one  party  at  lock 
excavation  on  the  reefs.  If  a  less  amount  than  that  asked  for  be  appro- 
priated the  working  plan  will  suffer  the  consequences  of  deterioration 
from  disuse. 
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Money  statetnent, 

Jnly  1,  1881,  amount  available $12  14 

Amount  appropriated  by  act  approved  July  5,  18d4 3, 000  00 

3,012  14 
July  1, 1385,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilites  July  1,  1884 , $635  53 

July  1,  1885,  outstanding  liabilities 384  03 

—        1.019  55 

Jaly  1,1885,  amount  available 1,992  58 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000  OO 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1887    15, 000  0(^ 
Submitted  in  compliance  witb  requirements  of  section  2  of  nver  and 
harbor  acta  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following-named  steamboats  have  been  employed  in  the  navigation  of  this 
river  during  the  past  fiscal  year : 

Tonsv 

Ida 295 

Colville 83. 

Mary  Jeter 60 

Wadley 190 

Mary  Cooper •.  15(^ 

North  State 180 

Cumberland 275 

These  boats  have  carried  about  6,800  barrels  turpentine,  28,000  barrels  rosin,  and 
about  3,200  tons  of  cotton,  provisions,  dec.  In  addition  to  this,  about  30,000,000  feet 
of  lumber  (B.  M.)  has  been  rafted  down  the  river. 


Pa. 

IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

This  river  rises  in  Northeast  Oeorgia,  flows  past  Milledgeville  and 
DabliD,  Ga.,  and  joins  the  Ocmulgee  in  the  southern  part  of  the  State^ 
forming  the  Altamaha.  The  St^te  of  Georgia  has  expended  abont 
$35,000  for  its  improvement.  The  first  examination  of  the  river  by  aa- 
thority  of  the  United  States  was  made  in  1874,  and  a  plan  of  improve- 
ment adopted  contemplating  the  removal  of  obstructions  from  the  chan- 
nel, and  blasting  throngh  rock  reefs  where  necessary  in-order  to  secure 
a  depth  of  abont  3  feet  at  low  water  from  Milledgeville  to  the  Ocmulgee 
River.  The  work  done  up  to  the  present  time  urider  this  plan  of  im- 
provement, at  an  expenditure  of  $23,459.36,  has  resulted  in  enabling 
steamboats  to  navigate  the  river  at  a  stage  of  water  4  feet  lower  than 
that  at  which  navigation  was  practicable  before  the  improvement  was 
commenced.  During  the  past  fiscal  year  the  work  done  consisted  io 
cutting  a  channel  through  the  rock  reefs  at  Ghaney's  Shoal,  near  the 
river's  mouth,  and  removing  snags  and  other  obstructions  between  this- 
point  and  a  x)oint  15  miles  above  Dublin.  The  limited  appropriation 
available  was  supplemented  by  a  donation  from  the  Oconee  River  Steam- 
boat Gompany  of  $300,  which  enabled  the  work  to  be  recommenced  and 
prosecuted  for  a  short  time  this  summer;  otherwise  the  cost  of  the  very 
extensive  repairs  required  by  the  snag-boat  would  have  prevented  any 
work  this  season.  This  boat  is  old  and  rapidly  becoming  useless,  and 
unless  liberal  appropriations  are  made  at  once  the  working  plant  for 
this  river  will  have  been  worn  out  without  performing  adequate  service, 
because  of  inadequate  appropriations  heretofore. 

The  removal  of  obstructions  from  McLeod's  Gut-down,  a  distance  of  23 
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miles,  has  given  about  2  feet  greater  depth  of  channel  where  these  ob- 
structions existed. 

The  balance  of  appropriation  remaining  on  hand,  together  with  the 
appropriation  asked  for,  can  be  2)rotitably  expended  in  continuing  the 
work  of  improving  the  river  channel. 

A  wooden  Howe  truss  bridge  of  the  Central  B  lilroad  of  Georgia 
crosses  this  river  about  30  miles  above  Dublin,  the  present  head  of  navi- 
gation. As  the  improvement  of  the  river  above  t'lis  point  is  in  contem- 
plation, this  bridge,  which  is  reported  to  be  about  25  feet  above  low 
water  and  without  a  draw,  will  be  an  obstruction  to  navigation.  The 
remedy  should  be  the  building  of  a  draw  next  the  right  bank  of  the 
river  with  not  less  than  60  leet  clear  span. 

This  work  has  been  in  charge  of  Assistant  Engineer  G.  A.  Locke. 

The  funds  available  on  July  1,  1885,  are  not  sufficient  to  justify  the 
continuance  of  the  work,  and  the  working  plant  must  be  laid  up  or  era- 
ployed  elsewhere  during  the  coming  fiscal  year.  The  amount  asked  for 
tor  the  fiscal  year  ending  June  30,  1887,  will  barely  suffice  to  pay  the 
expenses  of  working  the  snag-boat  and  keeping  one  party  at  work  on 
rock  excavation.  If  a  less  amount  than  that  asked  for  be  appropriated 
the  w(H*king  plant  will  suffer  the  consequences  of  deterioration  from 
<lisuse. 

Money  statement 

July  1,  1884,  amount  available : $472  24 

Amonnt  appropriated  by  act  approved  July  5,  1S84 3,000  00 

3,472  24 
July  1,  1885|  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabUities  July  1,  1884 |3,12C  02 

July  1,  1885,  outstanding  liabilities 311  58 

— 3,431  eo 

July  1,  1885,  amount  available ^    40  64 

(  Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  15, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  acts  of  le()6  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  steamboats  are  employed  upon  this  river : 

Tom 

Ijaurens 1^ 

Wadley 190 

Ida 250 

Jtfary  Cooper i 150 

Korfch  State , laO 

These  boats  have  carried  during  the  past  year  about  4,400  barrels  turpentine,  17,000 
tiarrels  rosin,  and  about  6,000  tons  cotton,  merchandise,  provisions,  &.C.,  besides  which 
About  20,000,000  feet  of  lumber  have  been  rafted  down  the  river. 


P3. 

IMPKOVEMENT  OF  FLINT  RIVER,  GEORGIA. 

This  river  rises  in  Western  Georgia  near  the  city  of  Atlanta.  It  flows 
past  Montezuma,  Albany,  Newton,  and  other  towns  to  Chattahoochee, 
Fla.,  where  it  unites  with  the  Chattahoochee  to  form  the  ApalachicdA 
Biver.  The  plan  of  improvement,  made  pursuant  to  an  examination 
and  survey  of  the  river  in  1872  and  1873,  modified  after  further  exam- 
ination in  1880,  contemplates  a  low-water  navigable  channel  3  feet  in 
depth  and  100  feet  in  width,  from  the  mouth  of  the  river  to  Albanj} 
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Ga.,  a  distance  of  105  miles,  and  a  navigable  channel  for  light  draught 
steamers  at  a  moderate  stage  of  water  from  Albany  to  Montezuma,  an 
estimated  distance  of  100  miles.  The  work  to  be  done  consists  of  the 
removal  of  snags  and  other  obstructions  from  the  channel  and  over- 
hanging trees  from  the  banks,  the  securing  of  bars  by  works  of  contrac- 
tion, and  cutting  of  the  prescribed  channel  through  the  rock  reefs. 

The  expenditure  up  to  the  present  time  of  $84,373.76  has  resulted  in 
securing  a  fair  navigable  channel  at  low  water  from  Chattahoochee  to 
Fergurson's  Shoals,  about  20  miles  below  Albany,  where  tlie  work  of 
cutting  through  the  rock  reefs  is  now  progressing,  and  an  improved  high- 
water  channel  between  Montezuma  and  Swift  Creek,  near  the  town  of 
Warwick,  about  40  miles  above  All)any. 

During  the  past  fiscal  year  a  small  hand-power  snag-boat  was  kept  at 
work  on  the  river  between  Montezuma  and  Swift  Creek  removing  logs 
and  cutting  overhanging  trees,  ettecting  the  removal  of  12,961  snags 
and  overhanging  trees ;  and  a  number  of  drilling  scows  on  the  reefs 
about  20  miles  below  Alban3'  were  engaged  in  effecting  the  removal  of 
2,202  cubic  yards  of  rock  over  a  distance  of  18 J  miles.  In  addition  to 
this  the  latter  party  removed  all  of  the  snags  and  overhanging  trees 
that  were  found  in  this  section  of  the  river. 

The  following  table  shows  the  condition  of  the  improvement  on  June 
30,  1885 : 

Table  ihotoing  condition  of  improvement  on  the  'SOth  day  of  «7iine,  1885. 


Names  of  places. 


f 


a 


Lambert's  Island 

Rob's  Rock     

Broad-Axe  Rook 

Bryant's  Riick 

Vemailles  Ruck 

Bainbiid^e 

Three-Rook  Reach 

Below  XChate 

X  Chute   

Fodderstack 

Reefslto  12 < 

Crawford's  Point 

Wijtding  Sjioals 

Hell  Oste  Shoals 

Sycamore  Shoals 

Maple's  Chute 

Keaton's,  lower 

Keaton  s.  middle 

Keaton's,  upper 

Dubisnion's     .    

Lyon's  Islsnd 

Fish  Trap  Shoals 

Bull's  Slough 

Rope  Work  Shoals.  . . . 
Drybread  Reef  No.  8  . . 
Dry  bread  Rif^f  No.  2. . . 
Drybread  Rei'f  No.  1... 

DickenMtn's  Sboals 

Buck  Shoals   

Slater's  Islands,  thi-ee 
reefs. 

Kenedy's  lalaod 

Kewton 

Odom'sRoeks 

Fergnraon's  Shoal 


1 

2 

3 

4 

6 

0 

7 

8 

9 

10 

11 

to 

22 

23 

24 

25 
26 
27 

28 
29 
SO 
31 
82 
33 
84 
35 
36 
37 
38 
39 
40 
41 

42 
43 
44 

45 


• 

e« 

s 

c 

555 

9 

^ 

og 

< 

1 

MUei. 

MiUi. 

23 

88 

26 

85 

in 

844 

79* 

34 

77 

36 

75 

39 

72 

40 

71 

47 

64 

48 

63 

48 

63 

to 

to 

57 

64 

57 

54 

68 

63 

»t 

61* 

60 

51 

60* 

50* 

62* 

48| 

62i 

4Ht 

62i 

48* 

63 

48 

67 

44 

67J 

43| 
4»l 

69* 

70 

41 

71 

40 

71* 

394 

72 

39 

72* 

38* 

74 

37 

741 

364 

7m 

84* 

77 
79 

3^ 
81 

88* 

22i 

« 

-a 

•a 

c 

o 


Feet. 
1 
0 


\ 


I 

* 

I 

\ 


0 
0 


0 

1 

0 

1 

0 

0 
0 
0 
0 
2 
2 

1 
0 
2 
8 
2 
2 
2 

2 
2 
8 
1 


Feet. 
3 
2 
4 

4 
4 

4 
4 
4 
4 
3 

3 

8 
3 

8 
3 
3 

3 
3 
8 
8 
8 
8 
3 
4 
6 
3 
5 
3 
3 
3 

8 
8 


5 

«l 

I 

•c 

o 


Feet. 
60 
50 
70 
60 
100 
40 
40 
30 
75 

'   80 

40 

70 
40 

0 

40 

20 

20 

20 

0 

0 

0 

0 

0 

60 

25 

20 

20 

40 

80 

40 

80 
40 
40 


5 


FeeL 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 

100 
100 

100 
lUO 

100 

100 

100 

75 

90 

76 

100 

100 

60 

75 

80 

80 

80 

80 

80 

75 

100 

80 


Remarks. 


New  channel  opened. 

Dry  bowlder  blasted. 

Bowlder  In  mid-channel  removed. 

Bowlder  on  point  removed. 

Bowlder  in  mid-channel  removed. 

Several  reefs  removed. 

Loost)  rock  removed. 

Da 
Dry  ledge  blasted  to  widen  channel. 

Do. 

Loose  rocks  and  solid  ledges  re- 
moved. 
Dry  ledge  blasted  and  removed. 
Dry  ledge  hlasted  and  loose  rock 

removed. 
New  chsnnel  blssted  and  dam  built. 
Loose  rock  and  solid  ledges  blasted. 
Cnt-off  made    and    new    channel 

blaste<I. 
Loose  rock  and  solid  ledges  blasted . 

Do. 

Do. 

Do. 
Loose  rock  and  bowlders  removed. 
Two  solid  reefs  removed. 
Loose  rock  and  solid  ledges  blasted. 

Do. 

Do. 

Do. 

Do. 
Loose  rock  and  bowlders  blssted. 

Do. 

Do. 

Do. 
Do. 
Da 
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The  amount  of  funds  on  hand  and  the  appropriation  asked  for  can  be 
profitably  expended  in  continuing  the  improvement,  according  to  the 
project,  on  both  sections  of  the  river. 

The  navigation  of  this  river  is  obstructed  at  a  point  30  miles  below 
Montezuma,  and  opposite  the  town  of  Dayton,  by  a  lattice  wagon-bridge, 
which  contains  no  draw  and  is  not  at  a  sufficient  elevation.  The  rem- 
edy is  the  introduction  of  a  draw  of  suitable  width,  with  sheer  booms 
if  necessary.  Within  the  corporate  limits  of  the  town  of  Albany  three 
bridges  cross  the  river,  namely,'^  Brunswick  and  Western  Railroad 
Bridge;  the  Savannah,  Florida  and  Western  Eailroad  Bridge,  and  a 
wooden  lattice  wagon-bridge.  The  remedy  in  each  case  is  the  intro- 
duction of  a  draw  of  suitable  width,  with  sheer  booms  if  necessary. 
Opposite  the  townof  Bainbridge  an  iron  bridge  with  a  draw  crosses  the 
river,  and  may  require  the  use  of  sheer  booms  after  navigation  has  been 
opened  to  Albany. 

This  work  has  been  in  charge  of  Assistant  Engineer  P.  M.  Slaughter. 

The  funds  on  hand  will  be  exhausted  during  the  present  working 
season.  The  appropriation  asked  for  is  barely  sufficient  to  pay  the  run- 
ning expenses  ot  the  snag-boat  and  maintain  one  party  at  rock  excava- 
tion on  the  reefs. 

Should  a  less  amount  than  that  asked  for  be  appiopriated  the  work- 
ing i)lant  will  suifer  the  consequences  of  deterioration  from  disuse. 

COMMERCIAL  STATISTICS. 

Eeplies  to  requests  for  information  under  this  head  have  not  yet  been 
received,  but  it  appears  from  last  year's  repoit  that  during  the  fiscal 
year  ending  June  30, 1884,  there  were  eight  steamboats  employed  in 
the  navigation  of  this  river,  having  an  aggregate  capacity  of  5,350 
bales  of  cotton,  and  that  freights  were  carried  by  these  boats  on  this 
river  below  Bainbridge,  during  the  same  year,  aggregating  in  value 
$3,234,163.  The  value  of  freights  carried  in  1883  was  slightly  in  excess 
of  this. 

Money  statement 

July  1,  1884,amount  available |610  11 

Amount  appropriated  by  act  approved  July  S,  1S84 20, 000  00 

20,610  11 
July  1,  1885,  amount  expended  during  fiscal  vear,  exclusive  of 

outstanding  liabilities  July  1,  1884..* ". $6,190  60 

July  1,  1885,  outstanding  liabilities 1,793  27 

7,983  87 

July  1,  1885,  amount  available 12,626  24 

{Amount  (estimated)  required  for  completion  of  existing  project 110,000  CO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


f 


P4. 

IMPROVEMENT    OF    THE    008TENAULA    AND     COOSAWATTEE     RIVERS, 

GEORGIA. 

No  work  has  been  done  on  either  of  these  streams  daring  the  fiscal 
year,  nor  in  fact  since  actual  operations  were  suspended  on  the  Coosa- 
wattee  in  October,  1880,  and  on  the  Oostenaula  in  August,  1881. 

There  is  now  little,  if  any,  coromerce  on  eithei*  of  these  streams,  though 
parties  are  talking  of  putting  a  small  steamboat  on  the  Oostenanla. 

As  there  is  now  a  fair  channel  for  light  navigation  at  moderate  stages 
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of  the  water,  no  further  appropriation  appears  to  be  demanded  by  the 
interests  of  commerce. 

Money  statefnent 

July  1,  lflP4,  amount  available $1,163  71 

July  1,  1H85,  outstanding  liabilities 21  85 

July  1,  1885,  amount  available 1,141  8t» 


P  5. 

IMPROVEMENT  OF  THE  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

In  1823  the  State  of  Alabama  passed  au  act  to  aid  the  improvement 
of  the  Coosa  river.  In  1828  Congress  provided  that  any  surplus  of  the 
^ant  for  the  Tennessee  River  should  be  applied  to  the  improvement  of 
the  navigation  of  the  Coosa  and  other  rivers.  In  1870  au  act  of  Con- 
gress authorized  an  examination  of  the  Coosa  Biver  between  Greens- 
port  and  the  Selma,  Rome  and  Dalton  Railroad  Bridge,  a  distance  of  77 
miles,  and  in  1872  an  instrumental  survey  of  this  part  of  the  river,  upon 
which  to  base  plans  and  estimates  for  its  improvement.  In  1875  an 
examination  of  the  river  was  made  from  Rome,  Ga.,  to  Gadsden,  Ala.,  a 
distance  of  135  miles,  when  a  plan  for  its  improvement  was  adopted, 
which  was  subsequently  modified,  providing  for  a  channel  80  feet  wide 
and  4  feet  deep  at  extreme  low  water. 

In  1876  an  appropriation  was  made  for  improving  the  Coosa  River  be- 
tween Rome  and  the  Selma,  Rome  and  Dalton  Railroad  Bridge,  which 
dates  the  beginning  of  the  improvement  of  this  river  according  to  the 
present  project.  This  project  contemplates  the  improvement  of  the  river 
between  these  points,  overcoming  the  more  serious  obstructions  by  locks 
and  dams,  and  the  lesser  rock  shoals  and  sand  and  gravel  bars  by  rock 
excavation  and  by  works  of  contraction  respectively.  This  plan  has 
been  carried  out  to  the  present  time  without  material  change  or  modi- 
fication. 

This  river  has  been  navigated  continuously  between  Rome  and  Greens- 
port  since  1847,  during  high  water,  a  distance  of  about  180  miles,  the 
obstructions  consisting  of  the  lesser  shoals  and  bars.  Just  below  Greens- 
port  the  Ten  Island  Shoals  ottered  a  more  serious  obstruction,  giving  a 
fall  at  low  water  of  24  feet  in  a  distance  of  about  2  miles. 

The  work  done  up  to  the  present  time  has  resulted  in  the  improve- 
ment of  the  low-water  channel  above  Greensport  by  straightening  it 
and  widening  it,  and  increasing  the  depth  from  16  inches  to  a  minimum 
of  2  feet.  Below  Greensport  the  work  of  lock  and  dam  navigation,  to 
overcome  the  more  serious  obstructions,  is  nearly  completed.  This 
will  open  the  river  to  navigation  as  far  down  as  the  head  of  Broken 
Arrow  Shoal,  and  will  be  completed  during  the  present  summer. 

The  result  up  to  the  present  time  has  l^en  the  im])rovement  of  the 
navigation  of  the  river  above  Greensport,  but  the  most  important  re- 
sults will  follow  the  completion  of  the  improvement  to  the  Selma,  Rome 
and  Dalton  Railroad  Bridge.  This  will  give  access  to  75  miles  of  the 
river,  on  the  borders  of  which  is  a  new  section  of  territory  surpassing 
in  its  natural  resources  any  section  of  the  upper  river;  it  is  rich  in  coal, 
iron-ore,  timber,  and  building  naterial,  and  in  its  agricultural  i^roduc- 
tious  will  compare  favorably  with  other  sections.  The  work  done  upon 
this  river  during  the  past  working  season  has  been  confined  to  the  locks 
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and  dauis  at  Ten  Island  Shoals,  and  the  excavation  of  a  channel  through 
the  reefs  in  this  vicinity,  excei)ting  a  few  weeks'  work  in  the  removal 
of  loose  rock  and  cuttinfr  overhanging:  timber  above  Greensport.  A 
detailed  survey  has  been  made  for  the  location  of  Lock  4  and  dam,  and 
tl.e  completion  of  the  work  of  excavating  a  channel  through  the  rock- 
reefs  down  to  Riverside,  where  the  Georgia  Pacific  Railroad  crosses  the 
Cf>osa  River. 
The  quantities  of  work  are  as  follows : 

Stone  quarried cubic  yards..     5,0T7 

Stoii«  cut  ..      do 1,286 

Stniie  l»iiilt  into  lock,  nianonry '. do 4,406 

Stone  bnilt  into  dry  nibble  dams do 1,922 

Cbunni'l  excavation  (ftolid  rock) do....        790 

Lock-pit  excavation  (solid  rock) do.. ..     2,'»W3 

Lock-pit  excavation  loose  nick  and  f^ravel do 3,455 

Earth  excavated  from  qnarries,  abutments,  &c do.. ..     9,H46 

Timber  bewn  for  miter-sills  feet  B.  M..   10,080 

Timber  framed  for  lock-gates ' feet . .  36, 096 

Work  upon  Lock  3  could  not  be  commenced  until  late  in  the  seasoD, 
owing  to  the  difficulty  of  obtaining  title  to  the  laud. 

The  condition  of  the  work  on  June  30,  1885,  was  as  follows: 

Lock  No.  1. — Lock  and  dam  conii)lete4l  and  gates  set  up. 

Lock  No.  2. — Lock  and  dam  completed  and  gates  framed. 

Lock  No.  3. — Lock  (except  coping)  and  dam  completed  and  gates 
framed. 

Lock  No.  4. — Stone  will  1)e  quarried  and  cut,  except  the  coping,  in 
about  two  weeks. 

The  East  and  West  Alabama  Kailroad  Bridge  crosses  the  Coosa  Biver 
1  mile  below  Lock  3;  it  is  an  obstruction  to  navigation,  being  of  insuf- 
ficient height  for  boats  to  pass  under  it,  and  having  no  draw.  It  should 
be  modified  by  the  construction  of  a  draw. 

The  Georgia  Pacific  Kailroad  Bridge  crosses  the  Coosa  River  at  Riv- 
erside,  5  miles  below  Lock  4;  it  is  an  obstruction  to  navigation,  being 
of  insufficient  height  for  boats  to  pass  under  it,  and  having  no  draw.  It 
should  be  modified  by  the  construction  of  a  draw. 

This  work  has  been  in  charge  of  Assistant  Engineer  Mr.  T,  Single- 
ton. 

It  is  estiuiated  that  the  funds  remaining  on  hand  July  1,  1885,  will 
have  been  expended  before  the  close  of  this  working  se^ison. 

If  a  less  amount  than  asked  for  be  appropriated,  the  working  plant 
will  sufierthe  consequences  of  deterioration  from  disuse. 

Money  statement, 

Jnly  1,  1884,  amonnt  available $36,093  44 

Amount  appropriated  by  act  approved  Jiilj"  5,  1884... 50,000  00 

86,093  44 
July  1,  Wf^^i  amount  expended  during  fiscal  year  exclusive  of 

outHtandinjc  liabilities  July  1,  1884 $64,231  32 

July  1,  1885,  outstanding  liabilities 13,»>3  24 

; 77,  S-^  56 

July  1,  1885,  amount  available 8,206  88 

{Amount  (estimated)  required  for  completion  of  existing  project 150, 0(X)  00 
Amount  that  can  be  profitably  expeuded  iu  Hscal  year  ending  June  :)0. 18S7  150,  OUO  00 
Submitted  in  compliaoce  with  requirements  of  section  2  of  river  and 
harbor  acts  of  ld6(j  and  1867. 


APPENDIX   P REPORT   OP   CAPTAIN    HOXIE. 


1303 


COMMERCIAL  STATISTICS. 

The  following  is  a  list  of  the  boats  now  employed  on  the  river 


Name. 


Sidney  P.  Smith 

GadBneD 

Joel  Marable 

HillCitj'   

To  be  completed  by  September  lb,  1885 


Lenicth  at 
water- line. 


Feet. 


83.40- 

133.  66> 

97.75 

75. 75- 

250.00 


During  the  year  ending  June  30,  1885,  these  boats  carried  freight  as  follows : 


Cotton bales . 

Grain,  hay,  and  flour tons. 

Ouaoo 4...  do.. 

Miscellaneous  merchandise > do. . 

Lumber feet  B.  M . 

Passengers number. 


25.  poo 
3,500 
2, 50O 
5,000 
4, 500,  OOO 
8,500 


In  addition  to  the  above,  about  24,000,000  feet  B.  M.  yellow-pine  lumber  was  rafted 
to  the  mills  on  the  river. 


P6. 

IMPROVEMENT   OF   THE  CHATTAHOOCHEE  RIVER,  GEORGIA    AND  ALA« 

BAMA. 


The  Chattahoochee  River  rises  in  the  northern  part  of  Georgia,  flow- 
ing past  the  town  of  Columbus,  the  proposed  head  of  navigation,  where 
the  river  forms  the  boundary  line  between  Georgia  and  Alabama,  the 
town  of  Enfaula,  Ala.,  and  other  t4)wns,  to  Chattahoochee,  Fla.,  where 
it  unites  with  Flint  Biver  to  form  the  Apalachicola.  The  present  plan 
of  improvement,  adopted  in  1873,  contemplates  a  low-water  channel,  4 
feet  in  depth  and  100  feet  in  width,  from  Columbus,  Ga.,  to  Chattahoo- 
chee, Fla.,  a  dist^/uce  of  162^  miles,  by  the  removal  of  snags  and  other 
obstructions  from  the  channel  and  overhanging  trees  from  the  bank» 
by  cutting  a  channel  through  the  rock  shoals  and  deepening  sand-bars 
by  scour. 

The  expenditure  up  to  the  present  time  of  $174,146.17  has  resulted 
in  securing  a  fair  navigable  channel  between  Chattahoochee  and 
Enfaula  at  all  seasons  of  the  year,  and  between  Eufaula  and  Columbus 
at  aH  times  except  during  the  prevalence  of  extreme  low  water. 

The  following  table  exhibits  the  condition  of  the  improvement  on 
June  30, 1885 : 
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Table  exhibiting  eonditian  of  Ike  improvement  on  June  30,  18d5. 


1 


I 

■a 
>5 


1 
2 
3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 


Name  of  place. 


South  Commons 

Mound  Bar 

Abercrombie*8  Bar 

Wolfolk'sBar 

TJpatoie  Bar 

Little  Uchee  Shoal 

Reef  below  shoal 

Slick  Bluff  Shoal 

Middle  Rock 

Big  Uchee  Shoal 

Ola  Head  of  Uchee  

Belton'a  Upper  Rook*  . . 
Belton's  Lower  Rocka  . . 

Cody's  Rocks 

Shell  Creek  Bar 

Culpepper's  Island 

Sardredge's  Shoal 


<B 

i 

o 

43 

£ 

§ 

a 

1 

• 

1 

1 

• 

2 

O 

O 

-a 

«» 

•jj 

■♦» 

1 

>- 

■a 

n 

•c 
o 

1 

MiUa. 

Mile*. 

FteL 

Feet 

Feee. 

i^eet 

1 

223 

2 

300 

100 

7 

217 

n 

350 

150 

8 

216 

350 

150 

10 

2U 

H 

500 

150 

11 

213 

2 

300 

150 

17 

207 

2 

20 

65 

m 

2061 

H 

50 

60 

18 

206 

0 

39 

70 

384 

20.H 

H 

30 

100 

19 

205 

i{ 

29 

65 

m 

204) 

i\ 

40 

204 

2034 

0 

40 

180 

21 

203 

0 

50 

200 

22 

202 

1 

J 

40 

100 

24 

200 

3 

350 

350 

32 

102 

2 

400 

100 

112 

112 

2 

35 

100 

Remarks. 


Bnuih  Jettiee. 

Do. 

Do 
Brush  Jetties  and  shore  protec- 
tion. 
Brush  Jetties. 
Marl  reef  blasted  and  remoTed. 

Da 

Do. 

Do. 

Do. 
Now  in  prooesa  of  completiwi. 
Hard  rocks  blasted  and  removed. 

Do. 

Do. 
Shore  protection. 
Jetties  and  marl  reef  removed. 
Hard  rocks  blasted  and  remored. 


Nos.  6, 7, 8, 9, 10, 11  constitute  Uchee  Shoals,  about  3  miles  long ;  No.  11  now  being  worked  on. 

During  the  past  fiscal  year  the  steam  snag-boat  was  kept  at  work  until 
September  17,  when  she  was  run  ashore  to  keep  her  from  sinking,  hav- 
ing rotted  out  her  second  hull  on  this  work.  The  engines  and  machin- 
ery were  carefully  removed  and  stored,  and  arrangements  have  been 
made  for  putting  them  into  a  new  hull,  which  will  be  ready  for  work 
next  season. 

Over  1,100  snags,  logs,  and  trees  were  removed  from  the  channel,  as 
"well  as  the  wrecks  of  two  steamers  and  one  flat-boat.  The  principal 
-work  done  has  been  the  excavation  of  a  channel  throngh  Uchee  Shoals, 
•where  3,764  cubic  yards  of  rock  have  been  removed,  the  distance  worked 
at  that  point  being  3,U()0  feet. 

The  balance  of  appropriation  remaining  on  hand,  together  with  the 
appropriation  asked  for,  can  be  profitably  expended  in  continuing  the 
work  of  improving  the  channel. 

It  is  reported  that  the  improvement  of  navigation  of  this  river  has 
resulted  in  reducing  the  rate  of  cotton  transportation  to  $1.50  per  hale 
from  Columbus  to  New  York  by  way  of  Chattahoochee  and  Feruandina. 

Two  bridges  cross  this  river  at  the  town  of  Eufaula,  which,  during 
high  water,  are  obstructions  to  navigation.  One  of  these  is  a  lattice 
wagon-bridge  and  the  other  the  Southwestern  Railroad  Bridge.  Tbe 
remedy  in  each  case  is  the  introduction  of  a  draw  of  suitable  width, 
with  sheer-booms  if  necessary.  At  the  town  of  Fort  Gaines,  35  miles 
below  Eufaula,  a  lattice  wagon-bridge  crosses  the  river,  which  is  an 
obstruction  to  navigation  in  high  water.  The  remedy  is  the  iutrodac- 
tion  of  a  draw  of  suitable  width,  with  sheer-booms  if  necessary. 

'!'his  work  has  been  in  charge  of  Assistant  Engineer  P.  M.  Slaughter. 

The  funds  on  hand  will  be  exhausted  during  the  present  working 
«eiison.  The  appropriation  asked  for  is  barely  sufficient  to  pay  the  mn- 
ning  expenses  of  the  snag-boat  and  maintain  one  working  party  at  rock 
excav^ation  on  the  reefs. 

If  a  less  amount  than  that  asked  for  is  appropriated  the  working 
plant  will  suffer  the  consequences  of  deterioration  from  disuse. 
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COMMERCIAL  STATISTICS. 

The  information  asked  for  ander  this  head  has  not  been  received. 
The  statistics  of  last  year  show  thnt  eight  steamboats,  having  an  aggre- 
gate capacity  of  5,350  bales  of  cotton,  were  employed  in  the  navigation 
of  the  river  daring  the  year  ending  Jane  30,  1884,  and  the  amoant  of 
cotton  transported  on  the  river  since  the  commencement  of  the  improve- 
ment had  increased  from  8,415  bales  in  1874  to  23,160  bales  in  1883 ; 
that  in  1884  the  valae  of  merchandise  &c.,  transported  on  the  river  was 
17,479,144,  as  against  $6,919,362  in  1883  and  $3,760,000  in  1879. 

Money  statement. 

July  1,  1884:  amount  available $9,046  62 

Imonnt  appropriated  by  act  approved  July  5,  1684 35, 000  00 

44, 046  62 
July  1,  1885,  amount  expended  during  fiscal  year,  exclueive  of 

outstanding  liabilitiea  July  1,  1884 $13,309  18 

July  1,  1885,  oututauding  liabilities 1,883  61 

15, 192  79 

ruly  1, 1885,  amount  available 28,853  83 

Amount  (estimated)  reonired  for  completion  of  existing  project 120, 000  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1887    20, 000  00 
Submitt'Od  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Commerce  of  Chattahoochre  and  Flint  rivers  for  year  ending  June  30, 1885. 


Items. 


Steamen  (onmber,  6 ;  tonosge,  1,087;  draaxht,  8  to  6 

feet)  

fertilisers ' tons.. 

Iron do... 

i>>ttoa bales.. 

}raiii  bushels.. 

Liamber fe«t.. 

lferchAii<liiie bales. . 

Itfercbaudise barrels.. 

Live  stock oamber.. 

>>tton  up  to  the  compress bales.. 

iyotton  down  from  compress do  .. 

freights  to  boats 

Passage  te  boats 


Chattahoochee  River. 


Qnantity. 


Valae. 


8,092 

245 

45,  620 

162,380 

340.000 

2.420 

530,600 

394 

2,050 

19,420 


$87,400 

364.  C60 

18.600 

1, 870, 420 

178, 618 

6.8O0 

181,500 

4, 244, 800 

59,880 

84,050 

796,220 

102,600 

38,400 


Aggregate  amoont  of  rirer  business. 


7, 945, 948 


Flint  River. 


Quantity,  i    Value. 


4,890 

190 

18,640 

25, 200 

2, 120, 000 

023 

225,600 

53 


$87,400 

220. 050 

.15,200 

764.240 

27,720 

42,400 

69,  215 

1,804,800 

8,056 


51,400 
3,800 


3. 006, 881 


Total  amount  business  for  both  rivers $10, 952, 829 

Total  value  in  1882* 11,460,084 

Total  value  in  1883* 10.563,434 

Total  value  in  1884* 11,140,5H7 

Total  value  in  1885* 10,952,829 

While  the  aggregate  of  river's  business  is  really  less  than  last  season  there  is  an  ap- 
>areDt  increase  which  was  caused  by  the  consf ruction  and  nse  of  a  compress  for  the 
iver  cotton,  and  shipment  of  same  by  river  to  railroad  points  below,  which  was  made 
>oasible  by  the  improved  condition  of  the  Chattahoochee  River. 

C.    K.    HOCHSTRASSER, 

Vice-President  ColumhuH  Board  of  Irade. 
E.  L.  Wells. 
Secretary  Columbus  Board  of  Trade. 
Columbus,  G  a,,  July,  1885. 

•Includes  Apalachicola  River,  Klrriila. 


1306   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 

This  stream  is  foi;med  by  the  junction  of  the  Coosa  and  the  Tallapoosa 
rivers,  in  the  vicinity  of  Montgomery  Ala.,  in  the  central  portion  of  the 
State,  and  flows  southward  pa«t  the  town  of  Selraa,  uniting  with  the 
Tombigbee  to  form  the  Mobile  River,  which  empties  into  Mobile  Bay. 
This  river,  with  its  principal  tributary,  the  Coosa,  now  under  improve- 
ment, offers  a  continuous  line  of  water  transportation  froui  Rome,  6a., 
to  the  Gulf  of  Mexico,  flowing  through  the  coal  and  iron  deposits  of 
Alabama  and  the  cotton  belt. 

The  plan  of  improvement  for  the  Alabama  River,  adopts  in  1876, 
contemplates  a  channel  200  feet  in  width  and  4  feet  in  depth  at  low 
water  from  its  mouth,  50  miles  above  Mobile,  Ala.,  to  Wetumpka,  Ala., 
a  distance  of  323  miles.  Before  the  improvement  was  commenced  the 
channel  had  a  least  depth  of  about  2  feet  on  some  of  the  shoals,  and  was 
badly  obstructed  by  snags  and  overhanging  trees. 

The  expenditure  up  to  June  30, 1885,  of  ♦125,09?.03  has  resulted  in 
opening  20  miles  of  the  lower  river  below  the  cutoflF,  before  inaccessible 
during  low  water,  and  rendering  that  part  of  the  river  below  Mont- 
gomery easy  of  navigation  during  ordinary  low  water. 

During  the  past  fiscal  year  but  little  work  could  be  done  except  the 
pulling  of  snags  and  logs  washed  in  since  the  previous  season  over  the 
worst  portion  of  the  river,  the  appropriation  being  insufficient  for  the 
further  extension  of  the  work  of  improvement.  An  excellent  working 
plant  for  this  river  is  on  hand,  and  with  sufficient  appropriations  can  be 
made  to  do  effective  work.  In  the  absence  of  such  appropriations  this 
plant  will  decay  before  any  adequate  return  has  been  had  for  the  ex- 
penditure in  providing  it.  The  w^ork  done  was  principally  between 
Montgomery  and  Selma,  in  the  vicinity  of  Gardner's  Island. 

It  is  proposed  to  exjiend  the  funds  remaining  on  hand  and  the  appro- 
priation asked  for  in  the  further  improvement  of  the  river  channel  and 
in  the  maintenance  of  the  work  already  done  in  accordance  with  the 
plan  of  improvement  adopted. 

A  wagon-bridge  crosses  this  river  at  the  town  of  Selma;  it  is  pro- 
vided with  a  draw  span,  having  one  available  opening  for  navigation. 
The  location  of  the  bridge  and  of  the  draw-span  are  badly  chosen,  and 
the  draw  seems  to  require  supplementary  works  to  assist  the  passage 
of  boats  through  it.  This  matter  is  under  consideration  by  a  Board  of 
Engineers  appointed  for  this  purpose. 

The  funds  now  available  will  be  exhausted  before  the  close  of  the 
present  working  season.  The  appropriation  asked  for  is  barely  suffi- 
cient for  paying  the  running  expenses  of  the  present  working  plant  for 
preserving  the  work  which  has  already  been  done  and  maintaining  * 
small  working  party  in  continuing  the  improvement  of  the  river. 

If  a  le^s  amount  than  that  asked  for  be  appropriated  the  working 
plant  will  suffer  the  consequences  of  deterioration  from  disuse. 

GOMMEBOIAX  STATISTICS. 

From  four  to  seven  steamboats  are  employed  in  the  commerce  of  this 
river,  and  the  value  of  the  merchandise  carried  is  from  $4,000,000  to 
$5,000,000.  With  the  opening  of  the  Cahaba  and  the  Coosa  rivers  to 
the  coal-fields  and  the  Tallapoosa  to  the  mills  and  fine  water-power  at 
Tallassee,  the  completion  of  the  improvement  of  the  river  will  afford 
facilities  for  a  greatly  increased  commerce.     '^ 


/ 
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Money  statemeyit 


July  1,  1884,  amount  available $2,507  18 

Amouut  appropriated  by  act  approved  July  5,  1884 10,  OIK)  00 

12,567  18 
Julv  1,1885,  amount  expended  during  fiscal  year,  exclusive  of 

oiit«tanding  liabilities  July  1,  1884 $6,563  42 

July  1,  18H5,  outstanding  liabilities 1.095  79 

7, 659  21 

July  1,  1885,  amount  available.... 4,907  97 

{Amount  (estiraat-ed)  required  for  completion  of  existing  project 100,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  sectiou  2  of  river  and 
harbor  acta  of  1866  and  1867. 


P  8. 

IMPROVEMENT  OF  TALLAPOOSA  RIVER,  ALABAMA. 

This  river  risea  in  the  northwestern  part  of  Georgia  and  flows  in  a 
Bonth westerly  direction  past  the  town  of  Tallassee  to  the  Alabama  River, 
a  short  distance  below  Wetampka.  It  has  a  fine  water-power  at  Tal- 
lassee which  has  been  partially  utilized  by  mills  at  that  point,  and  below 
this  flows  through  a  fine  agricultural  country.  The  plan  of  improve- 
ment adopted  pursuant  to  an  examination  and  partial  survey  of  this 
river  made  by  an  act  of  Congress  approved  June  14, 1880,  contemplates 
obtaining  a  navigable  channel  from  the  mouth  of  the  river  to  the  foot 
of  the  Tallassee  Reefs,  2  miles  below  the  town  of  Tallassee,  a  distance  of 
48  miles,  with  a  least  depth  of  3  feet  and  width  of  60  feet  at  low  water. 
This  is  to  be  accomplished  by  the  removal  of  snags,  logs,  &c.,  from  the 
channel,  cutting  overhanging  trees  from  the  banks,  and  the  cutting  of 
the  prescribed  channel  through  the  rock  reefs  and  the'removal  of  bars 
by  works  of  contraction. 

The  expenditure  up  to  June  30,  1885,  of  $18,713.44,  has  resulted  in  the 
partial  imi>rovement  of  the  channel  in  the  lower  portion  of  this  river, 
but  the  work  has  not  progressed  sufficiently  to  effect  navigation. 

During  the  past  fiscal  year  the  work  was  carried  on  for  a  limited  time 
with  the  snag-boat  belonging  to  the  Noxubee  improvement,  but  this 
being  required  for  the  latter  stream  the  work  had  to  be  suspended,  and 
a  snag-boat  with  steam  capstan  and  powerful  sheers  and  tackle  was  con- 
structed for  use  on  the  Tallapoosa. 

It  is  pro)>osed  to  apply  the  amount  on  hand  and  the  appropriation 
asked  for  to  the  continuation  of  this  improvement  in  accordance  with 
the  approved  plan. 

The  amount  now  available  will  be  exhausted  before  the  close  of  the 
present  working  season.  The  appropriation  asked  for  will  barely  suffice 
to  pay  the  running  expenses  of  the  snag-boat  and  maintain  a  small  party 
at  rock  excavation  and  other  work  on  the  improvement. 

If  a  less  amount  than  that  asked  for  be  appropriated  the  working 
plant  will  suffer  the  consequences  of ,  deterioration  from  disuse. 

COMMERCIAL  STATISTICS. 

It  is  not  known  that  any  vessels  have  been  employed  in  the  naviga- 
tion of  this  river  during  the  past  fiscal  year.    It  has  been  estimated 


1308      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

that  the  improvement  of  the  river  will  furnish  transportation  for  cotton 
and  merchandise  to  the  value  of  about  $1,700,000,  and  probably  more, 
should  the  improvement  of  the  river  lead  to  the  full  development  of  tlie 
water-power  at  Tallassee. 

Money  statement 

July  1, 1884,  amount  available $6,562  08 

Amount  appropriated  by  act  approved  July  5,  1884 10, 000  00 

16,563  08 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Julv  1,1884 $9,481  2H 

July  1,  1885,  outstanding  liabilities 794  24 

10,«75  58 

July  1,1885,  amount  available 6,2H6  56 

f  Amount  (estimated)  required  for  completion  of  existing  project 30.,  OtN)  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18S7     15,000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
V     harbor  acts  of  18H6  and  1867. 


IMPROVEMENT  OF  CAHABA  BIVER,  ALABAMA. 

This  river  rises  in  the  northwestern  part  of  ALibama,  flows  iu  a 
sontherly  direction  past  the  town  of  Genterville  and  through  the 
Gahaba  coal  and  iron  district  to  the  Alabama  River  at  Cahaba.  The 
principal  object  of  its  improvement  is  the  development  of  the  water- 
way for  the  output  of  the  Cahaba  coal  and  iron  district.  The  plan  ot 
improvement,  adopted  In  1883,  contemplates  a  channel  60  feet  in  width 
and  3  feet  in  depth  at  low  water  from  its  mouth  to  the  town  of  Genter- 
ville, a  distance  of  88  miles,  by  the  removal  of  all  obstructions  from  the 
channel,  cutting  through  the  rock  reefs,  scouring  bars  and  catting  over- 
hanging trees. 

The  expenditure  up  to  June  30,  1885,  of  $26,477.13  has  resulted  in 
the  partial  improvement  of  the  river  from  its  mouth  to  Genterville, 
deepening  it  to  high  water  navigation.  This  is  within  a  distance  of  21 
miles  of  Gane  Greek,  which  is  within  the  Gahaba  coal  fields.  For  tbis 
section  of  the  river  lock  and  dam  navigation  is  proposed. 

13uring  the  past  fiscal  year  the  working  plant  which  had  been  em- 
ployed on  this  river  was  transferred  to  the  Tallapoosa  for  a  short  time, 
and  then  to  the  Noxubee  River,  to  which  improvement^  it  beloogs, 
so  that  no  work  was  done  on  the  Gahaba.  A  snag-boat  witli  steam  ca[>- 
Stan  and  powerful  shears  and  tackle  has  been  constructed  for  the  nse 
of  this  river  improvement  and  will  be  employed  on  the  river  during  the 
present  working  season. 

It  is  proposed  to  apply  the  funds  available  and  the  appropriatioo 
asked  for  in  continuing  the  work  of  improvement  in  accordance  witb 
the  adopted  plan. 

Navigation  is  obstructed  by  the  Selma  and  New  Orleans  Railroad 
Bri<lge  at  a  point  about  8  miles  above  the  mouth  of  the  river,  and  by 
the  Alabtima  Gentral  Railroad  Bridge  at  a  point  about  21  miles  above 
its  mouth.  Each  of  these  bridges  has  been  built  without  a  draw,  and 
the  remedy  in  each  case  is  the  provision  of  a  suitable  draw  with  open- 
ing sufficient  for  navigation  and  with  sheer-booms  if  necessary. 
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The  fands  now  available  will  be  exhausted  before  tlie  close  of  the 
present  working  season.  The  appropriation  asked  for  is  barely  suffi- 
cient for  paying  the  running  expenses  of  the  snagboat  and  maintaining 
a  small  party  at  rock  excavation  and  othor  work.  If  a  less  auionnt  than 
that  asked  for  l>e  appropriated  the  working  plant  will  suffer  the  conse- 
qaence  of  deterioration  from  disuse. 

OOMMEBCIAL  STATISTICS. 

It  is  not  known  that  any  vessels  have  made  use  of  this  river  during 
the  past  fiscal  year  except  the  Captain  Sam,  a  small  steamboat  which 
was  run  for  a  limited  time  and  then  transferred  to  the  Alabama  Biver, 
where  she  was  blown  up  by  a  boiler  explosion.  It  has  been  estimated 
that  the  improvement  of  this  river  will  furnish  transportation  for  cotton 
and  merchandise  to  the  value  of  about  $3,870,000,  and  that  the  saving 
to  the  planters  adjacent  to  the  river,  on  their  cotton  crops  alone,  will 
be  $60,000  annually ;  that  with  slackwater  navigation  above  Gen- 
terville  to  Gane  Greek,  the  main  business  of  the  river  will  result  from 
the  development  of  the  immense  coal,  iron,  and  timber  interests  of  the 
Cahaba  Valley,  but  that  this  development  will  require  an  extension  of  the 
river  improvement  by  a  system  of  slackwater  navigation  from  Center-  . 
villa  to  Cane  Greek,  a  distance  of  21  miles. 

Money  statement 

Jnly  1, 1884,  amount  available $2,624  71 

Amount  appropriated  by  act  approved  July  5,  1884 10,00U  00 

12,624  71 
July  1,  1885|  amount  expended  during  fiscal  year,  exclusive  of 

ontetanding  liabilities  July  1, 1884 $7,426  74 

July  1,  1885,  outstanding  liabilities 675  10 

— 8, 101  84 

Jnly  ly  1985,  amount  available 4,522  87 

{Amount  (estimated)  required  for  completion  of  existing  project 165, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


P    ID. 

IMPROVEMENT    OF   ESCAMBIA   AND    CONECUH    RIVERS,   FLORIDA  AND 

ALABAMA. 

Under  the  name  of  Conecuh  Biver  this  stream  rises  in  the  southeast- 
ern part  of  Alabama  and  flows  past  the  towns  of  Andalusia,  Brewton^ 
and  Pollard  to  the  Florida  State  line,  where  the  name  changes  to  Es- 
eambia  Biver,  and  the  stream  .continues  southward  to  Pensacola  Bay. 
It  flows  through  a  very  extensive  lumber  district  of  long-leaf  yellow 
pine,  contributing  largely  to  the  export  trade  of  Pensacola. 

The  plan  of  improvement  for  this  river  adopted  pursuant  to  partial 
examinations  and  surveys  made  in  1878-'79,  contemplates  the  removal 
of  snags  and  sunken  logs  and  other  obstructions  trom  the  channel,  clos- 
ing  cut-offs,  and  cutting  through  the  rock  shoals  from  the  mouth  of  the 
x-iver  in  Pensacola  Bay  to  Indian  Creek  a  distance  of  273  miles,  for  the 
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purpose  of  facilitating  the  movement  of  logs  and  rafts  down  the  river, 
affording  at  the  same  time  facilities  for  steamboat  navigation. 

Up  to  June  30,  1885,  the  expenditure  of  $31,136.57  has  resulted  in 
dredging  a  channel  through  the  bar  at  the  mouth  of  the  river  and  io 
the  removal  of  obstructions  to  navigation,  so  that  at  the  present  time 
the  river  is  navigable  at  ordinary  stages  of  water  for  steamboats  draw- 
ing 5.^  feet  of  water  from  Ferry  Pass  to  Skinner's  Landing,  a  distance  of  17 
miles,  and  for  boats  drawing  3  feet  to  the  Alabama  State  line.  Above 
this  point  the  channel  has  been  improved  sufficiently  to  give  increased 
facilities  to  the  commerce  of  the  river. 

During  the  fiscal  year  ending  June  30,  1885,  the  work  done  consisted 
in  the  removal  of  snags  and  other  obstructions  from  the  river  channel, 
and  of  overhanging  trees  from  the  banks  over  a  distance  of  about  71 
miles,  including  the  revision  of  former  work.  In  all  15,472  logs,  snags, 
stumps,  &c.,  have  been  cut  or  removed ;  the  work  done  was  principaUy 
in  the  upper  river,  known  as  the  Conecuh,  about  5J  miles  of  the  Es- 
cambia only  being  revised.  The  snag-lwat  was  equipped  with  a  steam 
pile  driver  for  more  effective  service.  This  is  a  work  which  will  require 
constant  attention  and  continual  appropriations,  fresh  obstructions  be- 
ing brought  in  annually  by  the  freshets  of  winter  and  spring. 
.  It  is  proposed  to  apply  the  funds  remaining  on  hand  and  the  appro- 
priations asked  for  to  the  continuation  of  the  work  of  river  improvement 
in  accordance  with  the  adopted  plan. 

This  work  has  been  in  charge  of  Assistant  Engineer  Hiram  Haines. 

The  funds  available  will  be  exhausted  before  the  close  of  the  present 
working  season.  The  appropriation  asked  for  will  barely  suifice  to  pay 
the  running  expenses  of  the  snag-boat  and  maintain  one  additional 
party  for  the  improvement  of  the  rock  shoals  and  general  service  on  the 
upper  river. 

If  a  less  amount  than  that  asked  for  be  appropriated  the  working 
plant  will  suffer  the  consequences  of  deterioration  from  disuse. 

GOMMEBGIAL  STATISTICS. 

During  the  fiscal  year  ending  June  30,  1885,  this  stream  has  carried 
down  2,793,000  cubic  feet  of  sawn  timber,  1,812,000  cubic  feet  of  hewn 
timber,  and  50,000  saw-logs  of  yellow  pine,  cypress,  cedar,  white  oak,  and 
poplar,  the  estimated  aggregate  value  of  which  is  $600,000.  A  small 
steamboat,  the  Ida  Stockton,  has  made  several  trips  on  the  river  as  far 
up  as  Andalusia,  carrying  up  provisions  and  miscellaneous  merchandise 
and  returning  with  cotton,  country  produce,  &c.  Preparations  are 
being  made  to  start  another  steamboat  in  this  trade  during  the  coming 
winter. 

Money  statement 

Jnly  1,  1884,  amoant available... |592  80 

Amount  appropriated  by  act  approved  July  5,  ISS4 15, 000  00 

15, 592  80 
Jnly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outtttanding  liabihties  July  1,  1884 ". $6,350  57 

July  1,  1885,  outstanding  liabilities 378  80 

6,729  37 

Jnly  1,  1885,  amount  available 8,863  43 

{Amount  (estimated)  required  for  completion  of  existin^i:  project 40, 0(iO  00 
Amountthatcanbe  profitablyexpended  in  fiscal  year  ending  June30, 1887    15,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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P   II. 
OVEMENT  OF  CHOCTAWHATCHIE  RIVER,  FLORIDA  AND  ALABAMA. 

is  river  rises  in  Southeastern  Alabama  and  flows  in  a  southerly  and 
iwesterly  direction  past  the  towns  of  Newton,  Geneva,  and  Cary- 
(the  crossing  of  the  Pensacola  and  Atlantic  Eailroad),  emptying 
Choctawhatchie  Bay,  whence  Santa  Uosa  Sound  connects  it  with 
acola  Harbor.  The  river  flows  through  a  rich  agricultural  country, 
region  which  contributes,  by  means  of  this  river  and  Santa  Rosa 
id,  a  large  proportion  of  the  lumber  transported  from  Pensacola. 
States  of  Alabama  and  Florida  have  a])propriated  $40,000  hereto- 
for  the  improvement  of  the  river  from  Geneva  to  its  mouth.  The 
5nt  plan  of  improvement,  made  pursuant  to  an  examination  under 
ority  of  an  act  of  Congress  approved  in  1871,  and  a  subsequent  ex- 
ation  under  an  act  approved  March  3,  1«79,  was  adopted  in  1872, 
modified  in  1880,  and  contemplates  the  improvement  vf  the  river 
its  mouth  to  Newton,  a  distance  of  252  miles,  so  as  to  obtain  a 
^ater  navigable  channel. 

le  expenditure  of  $62,509.58  has  resulted  in  giving  4J  feet  of  water 
e  channel,  except  during  low  water  as  far  as  Jones's  old  ferry,  27 
i  above  Geneva,  and  2  feet  of  water  in  the  channel  as  far  as  Pate's 
k,  at  a  medium*  stage  of  water.  During  high  water  5  feet  can  be 
ed  to  this  point. 

iring  the  past  fiscal  year  the  snag-boat  has  been  kept  at  work  be- 
n  Geneva  and  Half  Moon  Bluff,  removing  logs  and  snags  from  the 
uel,  and  overhanging  trees  from  the  banks  between  these  points, 
irincipal  navigation  being  now  concentrated  on  this  section.  This 
has  been  equipped  with  a  steam  capstan. 

is  proposed  to  apply  the  funds  remaining  on  hand  and  the  appro- 
ion  asked  for  to  the  further  improvement  of  this  river  and  the 
itenance  of  the  work  already  done  pursuant  to  the  approved  plan. 
16  navigation  of  this  river  is  obstructed  by  a  wagon  bridge  near 
iva,  Ala.,  about  20  feet  above  low  water,  and  so  construct^  that 
nnot  be  modified.  It  should  be  taken  down.  The  navigation  of 
•iver  is  also  obstructed  by  a  similar  bridge  7  miles  below  Newton, 
h  must  also  be  removed  if  the  improvement  of  the  river  is  carried 
lat  point. 

16  funds  on  hand  will  have  been  exhausted  before  the  close  of  the 
3nt  working  season.  The  appropriation  asked  for  will  barely  suf- 
to  pay  the  running  expenses  of  the  snag-boat,  and  maintain  one 
y  at  rock  excavation  and  other  work  of  improvement. 
a  less  amount  than  that  asked  for  be  appropriated,  the  working 
t  will  suffer  the  consequences  of  deterioration  from  disuse. 

• 

COMMERCIAL  STATISTICS. 

18  estimated  that  the  improvement  of  this  river  has  already  re- 
Mi,  through  competition,  in  reducing  freights  from  25  to  50  per  cent, 
istics  for  the  past  fiscal  year  have  not  been  received,  but  in  the  year 
ug  June  30,  1884,  twenty-five  steamers  and  sailing  vessels,  aggre- 
jg  873  tons  capacity,  were  employed  in  the  navigation  of  the  river, 
freights  carried  being  cotton,^  wool,  lumber,  timber,  turpentine, 
I,  &c. 
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Money  statement 

July  1,  1884,  amount  available *t772  27 

Amouut  appropriated  by  act  approved  July  5,  ld84 15,000  00 

15.772  27 
July  1,  1885,  amount  expeuded  during  fiscal  year,  excla»ive  of 

outstanding  liabilities  July  1,  1884 $5,677  82 

July  1,  1885,  outstanding  liabilities 604  03 

6,281  85 

July  I,  1885,  amount  available 9,490  43 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June 30, 1887     15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


P   12. 

IMPROVEMENT  OF  LA  GRANGE  BAYOU  FROM  ITS  MOUTH  TO  THE  TOWN 

OF  FREEPORT,  FLORIDA. 

The  La  Grange  Bayou  extends  about  2  miles  in  a  northeasterly  direo- 
tiou  from  the  north  side  and  near  the  head  of  Choctawhatchie  Bay, 
and  into  it  flows  Cedar  Creek,  a  deep  stream  from  90  to  160  feet  wide, 
on  which  is  situated  the  town  of  Freeport,  1^  miles  above  the  bayou. 

The  plan  of  improvement  adopted  was  made  pursuant  to  an  exami- 
nation of  this  bayou  in  1881,  under  an  act  of  Congress  approved  March 
3,  1881,  and  contemplates  the  deepening  of  the  channel  through  the 
bayou  so  as  to  admit  the  passage  of  vessels  drawiug  4^  feet  at  mean 
low  water,  the  work  to  be  done  by  dredging. 

Up  to  the  30th  of  June,  1885,  there  has  been  expended  on  this  work 
the  sum  of  $2,000,  allotted  from  the  appropriation  of  $20,000  made  by 
an  act  approved  August  2,  1882,  for  the  improvement  of  the  Choctaw- 
hatchie Kiver,  Florida,  the  two  improvements  being  closely  related. 
The  result  has  been  to  secure  a  channel  5  feet  in  depth  at  mean  low 
water. 

During  the  past  fiscal  year  the  small  balance  available  ($772.27)  has 
been  expended  in  the  work  of  dredging  and  removing  the  logs,  dabs, 
&c.,  from  the  channel. 

It  is  proposed  to  expend  the  appropriation  asked  lor  in  widening  this 
channel  and  in  removing  the  remaining  obstructions. 

COMMERCIAL  STATISTICS. 

Information  as  to  the  commerce  of  this  bayou  during  the  past  fiscal 
year  has  not  been  obtained,  but  it  appears  that  in  the  year  ending  June 
30, 1884,  thirty-two  steamers  and  sailing  vessels,  aggregating  1,036  tons 
capacity,  were  employed  in  the  uavigation  of  the  bayou,  carrying 
freights  of  cotton,  wool,  lumber,  merchandise,  &c.,  and  that  no  increase 
in  the  number  of  vessels  has  taken  place  since  the  work  of  improve- 
ment. 

Money  statement. 

July  1,  1884,  amount  available |772  27 

July  1,  IBHT),  amount  expended  during  fiscal  year,  exclusiye  of  outstanding  »  »>jH 

liabilities  July  1,  1884 772  87 

!  Amount  (estimated)  required  for  completion  of  existing  project 5, 000  A) 
Amouut  that  can  be  protitablyexpemlodinCscal  year  ending  June  30.1tJ87      5,000  00 
Submitted  in  compliance  with  requirements  of  section  "Z  of  river  and 
harbor  acts  of  le<)6  and  1H67. 

*  To  La  Grange  Bayou,  Florida  (allotment). 
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IMPROVEMENT  OF  PENSACOLA  HARBOR,  FLORIDA. 

Pensacola  Harbor,  on  the  coast  of  Florida,  i»  a  deep-water  harbor^ 
on  the  Gnlf  of  Mexico,  within  which  is  an  extensive  naval  establish- 
ment of  the  United  States,  and  from  which,  during  the  last  fiscal  year, 
there  cleared  480  steamships  and  sailing  vessels,  aggregating  280,354 
tons. 

The  improvement  of  this  harbor  was  commenced  in  1878,  by  the  re- 
moval of  certain  wrecks  forming  obstructions  to  navigation.  In  1879 
a  survey  was  made  for  the  purpose  of  ascertaining  the  extent  and  prob- 
able cause  of  the  shoaling  of  the  main  ship  channel  at  a  point  known 
as  the  "  Inner  Bar,"  and  pursuant  to  tliis  survey,  which  was  referred  to  tiie 
Board  of  Engineers  on  Portiftcations  and  Harbor  Improvements,  a  plan 
of  improvement  was  adopted  which  contemplates  the  temporary  relief 
of  navigation  by  dredging  a  channel  across  the  inner  bar,  and  the  pres- 
ervation of  the  shore  line  at  the  site  of  Fort  McRee  by  the  construc- 
tion of  jetties  and  shore  protections  for  the  purpose  of  projecting  the  site 
for  defensive  works  and  preventiugfurther  changes  in  the  tidal  currents, 
tK)th  ebb  and  flood;  the  channel  to  be  dredged  to  a  depth  of  24  feet, with 
a  width  of  not  lesr,  than  300  feet.  The  contnict  for  the  work  of  dredg- 
ing was  made  July  28,  1881,  but  this  contract  was  annulled,  no  work 
having  been  done  under  it,  and  much  delay  ensued  in  the  effort  to  get 
the  work  done  under  contract. 

Proposals  were  invited  for  the  construction  of  the  proposed  jetties  and 
shore  protections,  but  the  bids  were  considered  excessive  and  the  work 
was  done  by  hired  labor  and  the  purchase  of  material  in  open  market. , 
The  expenditure  up  to  the  present  time  of  $172,581.97  has  resulted,  as 
to  the  channel,  in  obtaining  a  depth  of  24  feet  at  mean  low  water  over 
the  inner  bar,  with  a  width  of  120  feet.  This  increased  width  and  depth 
were  not  maintained  by  the  tides,  and  the  channel  has  required  redredg- 
ing.  On  June  30,  1885,  a  depth  of  21.8  feet  existed.  The  work  of 
shore  protection  has  resnlt<ed  in  arresting  the  process  of  abrasion  and 
advancing  the  shore  line  about  250  feet,  while  the  12, 18,  and  24  foot 
curves  of  the  western  channel,  fronting  this  shore  line,  have  also  ad- 
vanced. North  of  the  work  at  Fort  McEee  the  shore  line  has  not  ma- 
terially changed,  the  point  being  held  by  the  works.  To  the  west  of  this 
point,  towards  the  mainland,  the  shifting  sand-banks  which  mark  the 
entrance  to  the  lagoon  have  moved  southward,  and  are,  to  a  great  ex- 
tent, covered  by  the  debris  of  the  fort,  which  has  been  washed  around. 
This  work  may  be  regarded  as  permanent  when  the  jetties  are  protected 
by  suitable  coping  and  slope  protection.  It  would  probably  require 
after  thatonly  very  slight  annual  repairs.  The  channel  must  be  dredged 
continnously  during  favorable  weather,  at  an  estimjited  cost  of  $50,000 
annually. 

Should  a  plan  of  permanent  improvement  be  adopted  for  this  harbor 
the  deepening  of  the  channel  across  the  inner  bar  may  be  effected  by 
the  same  works  which  provide  for  increasing  the  depth  on  the  outer  bar. 
It  is  suggested  that  converging  jetties  upon  Galafatas  Shoal  and  East 
Bank,  respectively,  will  accomplish  this,  and  possibly  a  single  jetty  on 
Galafatas  Shoal.  It  has  not  been  practicable,  with  the  funds  available^ 
to  make  a  sufficiently  detailed  examination  for  a  detailed  project,  but 

83  B 
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the  work  would  obviously  require  the  expenditure  of  a  large  sam  of 
mouey.  In  the  absence  of  such  a  permanent  improvement  the  annual 
expenditure  of  $50,000,  or  whatever  sum  approximating  this  maybe 
found  necessary  for  maintaining  across  the  inner  bar  whatever  depth 
can  be  carried  across  the  outer  bar,  is  recommended.  The  depth  which 
could  be  carried  across  the  outer  bar  at  the  date  of  last  survey  at  mean 
low  water  was  21.8  feet. 

During  the  past  fiscal  year  the  close  piling  of  the  shore  protection 
was  replaced,  and  the  mattress  filling  raised  above  high  water.  This 
work  was  extended  217^  feet,  the  trestle  and  tramway  approach  rebuilt, 
a  spur  20  feet  wide  and  80  feet  in  length  constructed  on  the  south  side  of 
it,  and  the  entire  exposed  face  of  work  revetted  with  brush-mattresses 
and  rock  ballast.  The  outer  end  of  Jetty  A  for  a  length  of  105  feet  on 
the  south  side  and  126  feet  on  the  north  side  was  revetted  in  likemau- 
ner.  Jetty  A,  the  wharf,  and  appliances  were  maintained  and  repaired, 
and  an  ofQce  building  erected  near  the  site  of  the  works. 

The  continuation  of  the  work  of  dredging,  under  the  contract  with 
Seth  K.  Kimball,  resulted  in  the  removal  of  16,387.75  cubic  yards  of 
material,  widening  the  dredged  channel  across  the  inner  bar  to  120  feet, 
and  increasing  the  depth  to  a  minimum  of  24  feet  at  mean  low  water, 
completing  his  contract  August  9,  1884. 

Under  the  appropriation  made  available  July  5,  1884,  a  contract  was 
made  ibr  the  continuation  of  the  work  of  dredging,  but  no  work  was 
performed  by  the  contractor  and  his  contract  was  annulled. 

Under  a  contract  with  Mr.  G.  W.  Adams  for  the  hire  of  the  suction- 
dredge  Bayley  for  three  months  at  a  cost  of  $3i33.33  per  day,  digging 
of  the  channel  across  the  inner  bar  was  recommenced  May  25, 1885. 

During  the  suspension  of  the  work  of  dredging  from  August  9,  1884, 
to  May  25,  1885,  and  probabl}^  to  some  extent  during  the  prosecution  of 
the  work,  the  channel  opened  under  contract  with  Kimball  was  par- 
tially refilled,  reducing  its  depth  on  the  center  line  to  a  minimum  of  20.4 
feet  at  mean  low  water. 

The  quantity  of  material  removed  by  the  dredge  Bayley  during  the 
fiscal  year  ending  June  30,  1885,  was  36,982.5  cubic  yards,  increasing 
the  minimum  depth  on  the  center  line  from  20.4  to  21.8  feet  at  meau 
low  water. 

During  the  period  from  Aiay  25,  1885,  to  June  30, 1885,  the  dredge 
worked  302  hours,  reckoning  from  the  time  of  leaving  wharf  to  time  of 
returning  to  same,  which  gives  an  average  of  122.46  cubic  yards  per 
hour  of  actual  working  time,  at  a  cost  of  34J  cents  per  cubic  yard.  The 
cost  under  the  former  contract,  in  which  work  was  paid  for  by  the  cubic 
yard,  was  79.7  cents  per  cubic  yard,  and  the  price  under  the  last  coo- 
tract,  which  wiis  annulled,  wa«  74.74  cents  per  cubic  yard. 

It  is  proposed  to  apply  the  funds  remaining  on  hand  and  the  appro- 
priation asked  for  to  the  completion  of  the  works  of  shore  protection 
at  the  site  of  Fort  McRee  and  the  continuance  of  the  work  of  dredging 
the  inner  bar  for  th%  relief  of  navigation. 

This  work  has  been  in  charge  of  Assistant  Engineer  Hiram  Haines. 

The  funds  on  hand  will  be  exhausted*  before  the  close  o/  the  present 
working  season.  The  amount^asked  for  is  the  least  that  will  suffice  for 
securing  the  jetties  and  shore  protection  against  destruction  from  the 
violent  storms  to  which  they  are  exposed,  and  for  dredging  the  inner 
bar.  The  completion  of  the  existing  project  leaves  a  necessity  for  con- 
tinuous dredging,  at  an  annual  cost  of  $50,000. 
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Money  statement. 

July  1,1884,  amount  available (29,817  90 

Amount  appropriated  by  act  approved  July  5,  1884 55,  OUO  OO 

84, 817  90 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $53,017  61 

July  1,  1885,  outstanding  liabilities 9,382  26 

62, 399  87 

July  1,  1885, amount  available 22,418  03^ 

>T  completion  ( 
[pendedinfisca 
compliance  witn  requirements 
(,     harbor  acts  of  1866  and  1867. 


COMMBRCIAJ.  STATISTICS. 

The  export  trade  of  this  harbor  is  principally  carried  in  vessels  of  large  capacity 
and  consequently  deep  draught,  the  principal  article  of  export  being  a  bulky  material, 
lumber  and  timber. 

The  capacity  of  these  vessels  sometimes  exceeds  1,800  tons ;  for  this  reason  a  con-^ 
siderable  depth  of  water  over  the  bar  is  desirable. 

During  the  past  fiscal  year  there  were  entered  at  the  port  of  Pensacola  457  vessels, 
whose  aggregate  tonnage  was  272,943  tons.  There  were  cleared  480  vessels,  whose 
aggregate  tonnage  was  %0,354  tons.  In  the  traffic  of  Pensacola  Harbor  108  steamers 
and  sailing  vessels  were  employed. 

There  were  exported  13,501  bales  of  cotton  and  100,464,364  feet  B.  M.  of  Inmber  and 
timber. 

Value  of  imports  and  exports. 


\ 

Direction. 

For  fisosl  year 

ending  Jnne 

30,  1885. 

For  flaoal  year 

ending  Jans 

80,1884. 

* 

▼alii6 of  oxvorts  to  forBiim  Dorts ..••••• • ••.. 

11,  Oer,  275  00 
806,035  00 

$2,  MO.  688  Oa 
444,558  00* 

▼idue  of  exports  to  coMtwiae  Dorts 

Totftl  Tidne  of  exports 

2, 773, 910  00 

8, 025, 246  Oa 

Value  of  imports  from  forelsn  ports 

9. 912  00 
68(1,682  00 

44. 101  45- 

Valae  of  imports  Arom  coastwise  ports 

Totsl  mine  of  imports  -.^. ......... ....r. ^ 

546,594  00 

44, 101  45 

Totfil  vftlae  of  export*  snd  imports . ^. ....... .r..... ...... ...... 

8,820,504  00 

3, 069, 347  45- 

*  No  record. 
Custom-house  receipts. 


Description. 


Daties  on  imports 

Tonnage  tax 

Marine-hospital  tax. 

Fines,  penaltiee,  and  forfeit  area 

Inspection  of  steam- vesselB 

Immierant  fand 

OiBciol  fees 

Hiiicelianeoas 

Total 


22, 835  79 


Jane  30, 1885. 

Jone  30. 1884. 

f9,911  95 

19,053  66- 

8,346  15 

50, 355  90 

538  62 

2,  111  05^ 

202  78 

686  72 

110  00 

375  00 

10  50 

13  oa 

2.  740  80 

3,642  50 

959  99 

511  55 

66, 749  37 


The  falling  oft*  in  the  exports  since  last  year,  and  tbe  consequent  diminution  of  the 
cnstom-bonse  receipt*,  is  due  to  the  diminished  export  of  lumber. 

The  supply  of  lumber  which  can  be  shipped  from  this  port  is  equal  to  any  probablo 
demand. 
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P14. 

preliminary  examination  of  outer  and  inner  bars  at  the  en- 

trance  of  pen8ac0la  harbor,  florida. 

United  States  Engineer  Office, 

Montgomery^  Ala.j  October  22 j  1884. 

Sir:  In  compliance  with  letter  of  September  4,  1884,  from  office  of 
the  Chief  of  Engineers,  I  have  caused  a  preliminary  examination  to  be 
made  of  the  inner  and  outer  bars  of  Pen8a<M>la  Harbor,  Florida,  with  a 
view  to  ascertaining  whether  the  harbor  is  worthy  of  fmprovement,  and 
the  probable  cost  of  making  a  turther  survey  and  report,  comtemplated 
by  the  riv^er  and  harbor  act  of  July  6,  1884,  and  including  the  project 
and  estimates  of  cost  of  improvements  proper  to  be  made. 

This  examination  has  been  made,  under  my  direction,  by  Assistant 
Engineer  Hiram  Haines,  in  local  charge  of  the  improvement  of  Pensa- 
cola  Harbor. 

His  report,  which  is  transmitted  herewith,  gives  fully  and  specific- 
ally the  information  required. 

In  my  opinion  the  harbor  is  worthy  of  improvement,  because  of  the 
commercial  importance  of  the  port  of  Pensacola,  and  the  great  benefit 
to  commerce  which  will  result  from  the  deepening  of  the  channel  across 
the  inner  and  outer  bars. 

The  cost  of  the  necessary  survey  is  estimated  at  $1,000. 

For  detailed  information  as  to  the  commerce  of  this  port  and  its  rela- 
tive importance,  attention  is  invited  to  the  commercial  statistics  and 
statement  of  facts  furnished  in  the  accompanying  report  of  assistant 
engineer. 

Very  respectfully,  your  obedient  servant, 

B.  L.  HoxiB, 
Captain  of  Engineers, 

The  Ohief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  HIRAM  HAINBS,  ASSISTANT  ENGINEER. 

'Pensacola,  Fla.,  October  20,  1884. 

Sir:  In  accordance  with  the  iuHtructiona  contained  in  your  letter  of  the  15th  in- 
stant, I  have  the  honor  t<o  report  that  in  pnrsuauce  of  instructions  from  Mi^.  A.  N. 
DanireU,  Corps  of  Engineers,  United  States  Army,  a  preliminary  examination  wu 
made  of  the  Outer  Bar  at  the  entrance  of  Pensacola  Harhor  in  July  last.  A  general 
survey  of  the  entrance  to  this  harhor  was  made  hy  me  in  1879,  embracing  a  detailed 
survey  uf  the  Inner  Bar  and  channel  curves,  upon  which  was  based  a  project  for  its 
improvement  bv  dredging  a  channel  300  feet  wide  across  the  Inner  Bar  for  the  imme- 
diato  relief  of  the  commerce  of  the  harbor,  and  the  construction  of  a  series  of  jetties 
contiguous  to  the  site  of  Fort  McRee,  for  the  preservation  of  the  shore  line  at  thst 
point  (which  was  undergoing  rapid  abrasion),  as  a  strategic  position  for  the  defense 
of  the  harhor,  and  for  the  purpose  of  producing  such  a  regimen  of  the  tidal  currentB 
as  would  tend  to  maintain  the  dredged  channel. 

The  prosecution  of  this  work  under  appropriations  subsequently  made  has  resulted 
in  the  completion  of  jetty  works,  which  have  arrested  the  abrasion  of  the  shore-liue 
at  Fort  McRee,  and  in  the  excavation  of  a  channel,  by  dredging,  120  feet  wide,  acrou 
the  Inner  Bar  to  a  depth  of  24  feet  at  mean  low  water. 

An  extensiou  of  the  jetty  works  is  now  in  progress  of  construction  for  the  pnrposa 
of  more  effectually  prelecting  the  shore-line  at  Fort  McRee,  for  the  completion  of 
which  a  sufficient  amount  is  now  available,  and  a  contract  has  been  made  for  the  con- 
tinuation of  the  work  of  dredging  the  proposed  channel  across  the  Inner  Bar  under 
the  appropriation  made  available  Jnly  5,  1884. 

Examination  of  the  Inner  Bar  since  the  suspension  of  the  work  of  dredging,  under 
a  preYiouB  contract,  in  August,  1884,  shows  that  in  addition  to  the  alteration  effected 
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by  the  excavation  of  the  chaunel  across  it,  a  chaoge  of  its  contour  has  also  resulted 
from  a  displacement  and  redeposit  of  material  disturbed  in  the  operation  of  dredging. 
The  suspension  of  this  work  is  also  attended  with  a  change  of  form  of  the  excavated 
chaDnel,  occasioned  by  its  side  slopes  assuming  prematurely  the  angle  of  permanent 
repose,  tendlnj^  to  refill  it  partially,  and  involving  work  for  its  removal  not  provided 
for  in  the  original  estimates  of  the  cost  of  this  branch  of  the  project,  increasing  in 
its  amount  as  the  period  of  its  suspension  extends.  The  increase  due  to  these  changes 
of  the  form  of  the  bar  and  channel,  and  necessary  to  be  removed  to  complete  the  work 
as  proposed,  it  is  approximately  estimated  will  be  equivalent  to  25  per  cent,  of  the 
quantity  originally  estimated,  or  about  20,000  cubic  yards,  and  will  cost  $20,000  for 
its  removal. 

The  preliminary  examination  of  the  Outer  Bar  reported  to  Maj.  A.  N.  Damrell,  Corps 
of  Engineers,  U.  S.  A.,  July  15,  1884,  shows  the  distance  across  it  between  the  25  feet 
carves  to  be  3,000  feet,  the  minimum  depth  upon  the  crest  of  the  bar  to  be  22. 25  feet  at 
mean  low  water,  and  the  amount  of  excavation  required  to  cut  a  channel  across  it 
300  feet  wide,  affording  a  depth  of  24  feet  at  mean  low  wat-er,  or  the  same  depth  as  is 
contemplated  for  the  channel  across  the  Inner  Bar  is  estimated  to  be  80, 000  cubic  y^ards. 
This  work  is  more  exposed  than  that  on  the  Inner  Bar,  and  will  cost  about  $100,000 
for  its  execution. 

4»  •  •  •  •  0  * 

It  is  estimated  that  the  cost  of  a  further  and  detailed  survey  of  the  Outer  Bar,  and 
estimate  of  the  cost  of  its  improvement  contemplated  by  the  river  and  harbor  act 
July  5,  1884,  will  be  $1,000. 

The  commercial  statistics  of  the  port  of  Pensacola  for  the  fiscal  year  ending  June 
30,  1884,  exhibits  the  present  extent  and  importance  of  its  foreign  and  domestic  com- 
merce. It  will  be  observed  that  the  tonnage  of  sailing-vessels  entering  this  port  ex- 
ceeds that  of  any  port  on  the  Atlantic  and  Gulf  coast  between  Philadelphia  and  the 
Rio  Grande,  including  Baltimore  and  New  Orleans. 

It  is  the  only  deep-water  port  on  the  Gulf  coast.  Vessels  drawing  over  20  feet  can 
load  alongside  the  wharves  of  the  city,  and  a  spacious  anchorage  is  afforded  for  ves- 
sels drawing  26  feet  in  close  proximity  to  the  city  and  naval  station. 

The  number  of  vessels  that  cleared  from  Pensacola  with  a  partial  cargo,  owing  to 
an  insufficient  depth  of  water  on  the  Inner  Bar,  from  July  1, 1683,  to  May  19, 1884,  was 
twenty-eight,  aggregating  32,227  tons.  When  leaving  port  all  of  these  vessels  drew 
less  than  21  feet,  and  were  detained  several  days. 

In  addition  to  the  above,  there  were  twenty-fiye  vessels  with  full  cargoes,  aggregat- 
ing 25,388  tons,  and  drawing  less  than  21  feet  of  water,  which  were  detained,  for  want 
of  sufficient  water  on  the  bar,  from  two  to  ten  days.  The  number  of  vessels  drawing 
21  feet  and  upwards  which  had  sailed  since  the  first  cut  was  made  across  the  Inner 
Bar  to  June  30, 18^4,  was  six,  aggregating  7,085  tous.  No  vessels  have  been  detained 
since  the  first  cut  was  made,  and  the  largest  cargoes  of  lumber  and  timber  ever  shipped 
by  steamer  or  sailing-vessel  from  any  southern  port  have  sailed  from  Pensacola  since 
the  Ist  of  July,  1884. 

These  facts  are  the  best  evidence  of  the  practical  benefit  to  the  commerce  and  navi- 
gation of  the  harbor  which  has  thus  far  resulted  from  the  improvement  in  progress. 

As  the  site  of  one  of  the  largest  and  best  appointed  naval  stations  of  the  country, 
Pensacola  Harbor  possesses  consequence  as  an  important  position  for  naval  operations 
in  the  Gulf  of  Mexico. 

Its  geographical  position  relatively  to  the  commerce  of  the  Gulf,  its  proximity  to  re- 
sources wnicn  form  the  material  of  war  as  well  as  of  commerce,  to  the  developnieut  of 
whijh  so  wonderful  a  momentum  is  now  being  imparted,  the  removal  of  a  groat  barrier 
to  the  commerce  of  Europe  and  America  with  the  Pacific  by  the  construction  of  the 
Isthmus  Canal,  the  rapid  extension  of  the  net- work  of  railways  in  the  Gulf  States,  of 
which  Pensacola  is  an  important  terminus,  developing  the  capacity  of  production  of 
agricultural  values,  mining  and  manufacturing  resources  of  these  States,  will  at  no 
remote  period  give  test  to  the  capacities  and  advantages  of  every  Gulf  port  which 
will  give  prominent  significance  to  this  harbor.  Of  the  prospective  commerce  of  the 
Gulf  and  its  relation  to  the  future  of  this  country  Lieutenant  Maury  says: 

''  On  this  continent  nature  has  been  prodigal  of  her  bounties.  Here  upon  this  cen- 
tral sea  she  has  with  lavish  hand  grouped  and  arranged  in  juxtaposition  all  those 
physical  circumstances  which  make  nations  truly  great.  Here  she  has  laid  the  founda- 
tion for  a  commerce  the  most  magnificent  the  world  ever  saw.  Here  she  has  brought 
within  the  distance  of  a  few  days  the  mouths  of  her  two  greatest  rivers.     Here  she  has 

E laced  in  close  proximity  the  natural  outlets  of  her  grandest  river  basins.  With  uu- 
eard-of  powers  of  production  these  valleys  range  through  all  the  producing  latitudes 
of  the  earth.  They  embrace  every  agricultural  climate  under  the  sun ;  they  are  capa- 
ble of  all  variety  of  productions  which  the  world  besides  can  afford.  On  their  green 
bosom  resta  the  throne  of  the  vegetable  kingdom.  Here  commerce,  too,  in  time  to 
come  will  hold  its  court. 

''  The  three  great  outlets  of  commerce,  the  delta  of  the  Mississippi,  the  mouths  of  the 
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Hadson  and  Amazon,  aie  all  within  2,000  miles,  ten  days'  sail  to  Darien.  It  is  a  bar- 
rier that  separates  us  from  the  markets  of  600,000,000  of  people,  three-fonrlhs  of  the 
popuhitiou  of  the  earth.  Break  it  down  therefore  and  this  country  is  placed  midway 
between  Europe  and  Asia,  this  sea  becomes  the  center  of  the  world  and  the  focus  of 
the  world's  commerce.  This  is  a  highway  that  will  give  vent  1o  commerce,  scope  to 
energy,  and  range  to  enterprise;  which  in  a  few  years  will  make  gay  with  steam  and 
cauvass  parts  01  the  ocean  that  are  now  unfrequented  and  almost  unknown.  Old 
channels  of  trade  will  be  broken  up  and  new  ones  opened.'' 

In  compliance  with  your  request  that  I  would  state  whether,  in  my  opinion,  the 
harbor  is  worthy  of  improvement,  and  to  give  fully  and  particularly  the  facts  and 
reasons  upon  which  I  base  such  an  opinion,  I  would  respectfully  state  that  I  am  of 
the  opinion  that  it  is  worthy  of  improvement,  and  submit  the  foregoing  £acts  and 
impressions  in  support  of  this  opinion. 

Very  respectfully,  your  obedient  servant, 

U.  Haines, 
AssiHant  Engineer, 
Capt.  R.  L.  HoxiB, 

Corps  of  EngineerSf  U.  S,  A, 


Number  and  character  of  veseela  entering  and  clearing  at  the  port  of  Pensaoola,  Fla, 

FISCAL  YEAB  1883. 
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FISCAX  YEAB  1884. 
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2 

6 
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65 
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39 
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2 
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survey  of  outer  and  inner  bars  at  the  entrance  of  pensa- 

cola  harbor,  florida. 

United  States  Engineer  Office, 

Montgomery^  Ala,,  January  30, 1885. 

Sir  :  In  compliance  with  letter  from  the  office  of  Chief  of  Engineers, 
dated  November  21,  1884, 1  have  the  honor  to  submit  the  following  re- 
port upon  the  survey  of  the  outer  and  inner  bars  at  the  entrance  of 
Pensacola  Harbor,  Florida  (see  section  9,  river  and  harbor  act,  Julv  5, 

1884). 

INNER  BAR. 

In  November,  1876,  by  direction  of  the  Chief  of  Engineers,  the  first 
examination  of  this  liarbor  was  made,  with  a  view  to  the  removal  of 
certain  wrecks  therein  which  were  thought  to  be  the  cause,  to  some 
extent,  of  the  shoaling  of  the  main  channel  inside  the  bar  to  21  feet  at 
low  water.    Examination  was  made  by  Maj.  A.  N.  Damrell,  and  under 
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bis  direction  an  appropriation  of  $20,000  was  expended  in  the  removal 
of  these  wrecks.  The  removal  of  the  wrecks  was  commenced  darings 
the  fall  of  1878,  and  completed  in  December,  1879.  In  that  year  a  survey 
of  the  entrance  to  the  harbor,  for  the  purpose  of  ascertaining  the  extent 
and  probable  cause  of  the  shoaling  of  the  main  channel  south  of  the 
Middle  Grounds,  was  made  under  the  direction  of  Major  Damrell,  and  a 
project  submitted  by  him,  which  was  referred  to  the  Board  of  Engineers 
for  Fortifications  and  for  River  and  Harbor  Improvements.  This  Board 
reported,  under  date  of  February  12,  1881,  stibstantially  approving 
Major  Damrell's  project,  and  recommending  in  detail  the  work  which 
has  since  been  done. 
The  Board  say 


V  • 


The  entrance  way  to  Pensacola  Bay,  Florida,  lyiug  between  the  west  end  of  Santa 
Rosa  Island  and  the  main  shore  opposite,  is  about  a  mile  in  width.  Middle  Gronnd 
flhoal  divides  its  channel,  pressing  the  deeper  water  towards  Fort  McRee,  while  the 
swash  channel  flows  in  close  proximity  to  the  island.  The  bar,  1^  miles  outside  of 
the  forts,  connects  with  the  south  shore  of  Santa  Rosa  Island,  through  East  Bank, 
and  with  the  west  beach  through  Caucus  Shoal.  At  low  water,  so  far  as  our  records 
go,  it  has  always  admitted  vessels  of  22  feet  draught. 

Until  recently  a  irreater  depth  was  obtained  in  the  channel  inside  of  the  bar.    Bat 
^t  this  time  the  Middle  Ground  has  stretched  southerly  to  unite  with  the  east  end  of 
Caucus  Shoal  by  a  sand  deposit,  reducing  the  channel  depth  from  4  fathoms  to  21  feet, 
with  a  tendency  to  further  obstruction  if  the  cause  be  not  arrested. 

To  comprehend  more  fully  this  channel  disturbance,  it  wiU  be  necessary  to  refer  to 
its  past  progress,  so  far  as  the  maps  in  our  possession  furnish  information  in  reference 
thereto.  Now  we  know  that  as  early  as  1B55  the  main  shore  had  been  so  much  abraded 
as  to  expose  the  foundations  of  the  pan  coupe  of  Fort  McRee.  The  Coast  Survey 
chart  of  soundings  of  ld56  shows  a  deposit  between  the  Middle  Ground  and  Caucus 
Shoal,  with  least  depth  of  19  feet  upon  it,  and  leaving  but  a  narrow  channel  on  either 
side,  giving  24  feet  water.  Between  the  years  185S~'60  the  work  of  restoring  the  Mc- 
Ree shore  was  prosecuted  by  means  of  short  jetties,  which  proved  effectual  iu  reform- 
ing the  beach  to  a  oectain  extent.  As  these  jetties,  however,  did  not  extend  down  to 
the  bottom  of  the  channel,  they  were  gradually  undermined,  and  finally  disappeared 
from  view.  We  have  no  soundings  to  show  their  effect  upon  the  channel,  but  doubt 
if  their  length  was  sufficient  to  restore  its  normal  condition.  At  any  rate  the  Coast 
Survey  chart  of  1864  shows  the  same  deposit  in  the  channel-way  as  above  noticed, 
marked  by  a  buoy  with  an  indicated  depth  of  19^  feet,  but  apparently  connected  with 
the  Middle  Ground.  Since  that  date  the  western  shore  has  been  receding  with  a  con- 
stant progress  until  the  low- water  line  has  reached  the  gateway  at  the  rear  of  Fort 
McRee,  the  masonry  of  which  has  nearly  all  fallen  down  by  being  undermined.  The 
24-foot  channel  curve  has  moved  west  and  south  from  400  to  500  feet  on  the  channel  side 
of  Caucus  Shoal.  But  this  change  has  not  been  carried  to  the  east  end  of  the  shoal, 
as  both  the  24  and  21  foot  bottom  curves  sweep  arouud  to  the  north  a.nd  join  the  Mid- 
dle Ground.  It  would  seem  that  the  outflowing  water  reaching  this  deep  bend  has 
not  sufficient  eroding  power  to  cut  throuji^h  the  compact  formation  of  the  shoal,  ex- 
cept by  a  slow  abrasion,  and  that  the  living  force  of^  the  portion  turned  eastward  is 
too  far  checked  to  remove  the  deposit  which  now  obstructs  the  channel. 

•  •••••• 

If  the  west  shore  can  be  fixed,  remedial  measures  may  be  instituted  to  recover  the 
former  depth  of  water  in  the  channel,  though  it  seems  probable  that  the  progress  of 
the  erosion  already  made  in  a  westerly  direction  will  somewhat  change  its  lines  in 
approaching  and  crossing  the  bar. 

•  «•«•••• 

Iu  conclusion,  the  Board  are  of  opinion  that  the  west  shore  of  the  entrance  to  Pen- 
sacola Bay  should  be  protected  from  further  abrasion  for  the  following  reasons: 

(1)  The  preservation  of  a  site  for  batteries  needed  for  defensive  purposes.  This  is 
a  matter  the  more  important  that  Pensacola  has  a  navj'-yard  to  be  protected  in  ad- 
dition to  its  valuable  commercial  interests,  and  that  it  is  a  good  harbor  of  refuge  oa 
the  Gulf. 

(2)  To  arrest  the  movement  westward  and  southward  of  the  channel,  which  by  turn- 
ing too  abruptly  the  ebbing  current  as  it  approaches  the  Caucus  Shoal  checks  its  flow 
and  leads  to  the  formation  of  a  deposit  from  Middle  Ground  across  the  channel. 

The  Board  further  recommends  that  a  cut  be  made  by  dredging  through  the  recent 
deposit  at  the  entrance  of  the  harbor  approximately  on  a  line,  DD,  witn  the  sugges- 
tion, however,  that  the  local  engineer  should  determine  its  position  more  accurately 
bv  a  succession  of  current  observations  in  the  immediate  vicinity. 
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In  accordance  with  these  recommendations,  work  has  been  continaed 
to  the  present  time  and  the  abrasion  of  the  west  shore  has  been  saccesH- 
fully  arrested.  The  dredging  of  the  channel  across  the  inner  bar  has 
not  yet  been  completed. 

In  his  annual  report  for  1884  Major  Damrell  says: 

Tbe  condition  of  the  improvement  on  the  June  30,  1884,  is  as  follows : 

A  channel  80  feet  in  width  has  been  dredged  across  the  **  Inner  Bar/'  having  a  luin- 
imnm  depth  at  mean  low  water  of  22^  feet,  and  aliordiug  a  passaj^e  at  mean  high 
water  for  vessels  drawing  '2A  feet  and  less,  at  the  maximum  draught  that  can  at  any 
time  be  carried  across  the  outer  bar. 

The  draught  of  vessels  leaving  the  harbor  having  hei-etofore  been  restricted  to  2<)i 
feet  as  a  maximum,  owing  to  the  obstruction  presented  by  the  Inner  Bar,  and  the 
character  of  vessels  entering  this  harbor  consisting  largely  of  a  class  exoeedine  tbat 
draught  when  fnll^^  loaded,  much  relief  is  atforded  its  commerce  in  thus  rendering 
available  a  greater  carrying  capacity  and  facilitating  the  departure  of  vessels. 

The  condition  of  the  jetty  works  as  completed  is  substantial,  and  tbey  appear  capa- 
ble of  resisting  in  their  present  state  the  shocks  of  any  storm-waves  to  which  tbey 
are  likely  to  be  subjected ;  but  as  their  permanence  depends  chiefly  upon  their  pro- 
tection from  the  teredo  and  lateral  scour,  their  condition  is  liable  to  be  rapidly  im- 
paired unless  such  protection  is  afforded.  The  most  positive  protection  would  be  the 
advance  and  maintenance  of  the  beach  around  them,  excluding  the  water  from  con- 
tact. Nearly  the  entire  line  upon  the  south  side  of  the  main  jetty  is  already  fully 
protected  in  this  manner.  The  permancy  of  the  work  would,  therefore,  be  best  ee-f 
cured  by  their  own  efficiency  in  accomplishing  thif9*result. 

It  is,  however,  very  obvious  that  with  the  most  favorable  results  in  this  resp^'ct 
that  can  be  reasonably  anticipated  a  part  of  this  work  will  be  exposed.  For  such 
exposed  part  a  revetment  of  brush- mattresses  riprapped  with  rock  ballast  will  have 
to  be  made.  The  advance  of  the  beach- line  on  the  south  side  of  Jetty  A  is  now  250 
feet. 

There  has  been  an  advance  also  of  the  12,  18,  and  24  foot  curves  of  the  we8tem 
channel  slope  fronting  the  shore-line  south  of  the  jetty  works,  by  which  the  ctiotigu- 
ration  of  the  contour  of*  this  slope  has  been  favorably  altered. 

The  shore-line  north  of  this  work  contiguous  to  Fort  McRee  has  not  materially 
changed.    The  line  of  beach  north  of  the  entrance  to  the  lagoon  for  tbree-quarfers  of 

a  mile  in  the  direction  of  the  light-house  has  receded  under  the  effect  of  storm- wavea. 

•  •  •  •  «  »  •  * 

As  a  resnlt  of  the  recent  examination  and  snrvey  it  i$^  found  t  hat 
the  dredged  channel  ha«  silted  np  to  some  extent,  about  6,200  cubic 
yards  having  been  deposited  since  the  suspension  of  work  of  dredging, 
August  9,  1^4,  and  about  8,000  cubic  yards  having  entered  the  cut  by 
the  fall  of  the  side  slopes  to  a  Hatter  inclination. 

It  is  to  be  remarked  that  since  the  commencement  of  work  on  shore 
protection  at  Fort  McKee  the  24-foot  channel  curve  has  made  little  or 
no  progress  into  the  Caucus  Shoal,  although  the  Middle  Ground  Sboal 
has  moved  down  directly  toward  the  dredged  cut  about  100  feet>  its 
18-foot  curve  having  advanced  that  distance.  It  is  reasonable  to  sup- 
pose that  the  gradual  advance  of  the  west  shore,  affected  by  the  ex- 
tension of  the  shore  protection,  would  eventually  restore  the  onginal 
condition  of  things  existing  before  the  washing  away  of  this  shore, 
and  enable  the  dredged  channel  to  maintain  itself.  Should  the  erosioQ 
of  Caucus  Shoal  and  the  southward  movement  of  the  Middle  Ground 
continue,  a  new  channel  will  be  cut  through  Caucus  Shoal  and  the  old 
one  will  be  obliterated.  This  wouM  be  a  radical  disturbance  of  a  here- 
tofore conservative  harbor  entrance;  would  turn  the  direction  of  en- 
trance toward  comparatively  shallow  water  in  the  Gulf,  and  would  dis- 
lodge and  move  in  this  direction  a  great  quantity  of  sand  from  the 
eroded  channel.  Serious  complications  must  accompany  the  obliterH- 
tion  of  the  old  with  the  formation  of  the  new  channel. 

OUTEE  BAR. 

Attention  has  not  heretofore  been  directed  to  the  Outer  Bar,  com- 
plaint having  been  made  exclusively  of  the  shoaling  of  the  main  chan* 
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nel  inside  the  bar,  which  prevented  the  entrance  of  vessels  that  could 
pass  the  Oater  Bar.  The  Coast  Survey  chart  of  1857  (the  soundings 
taken  in  1856)  shows  a  depth  of  3|  fathoms,  or  22^  feet,  over  the  Outer 
Bar.  The  survey  made  in  1884,  under  Major  DamrelPs  directions,  shows 
22  feet  over  this  bar,  and  the  recent  examination  and  survey  a  scant  22 
feet.  During  nearly  thirty  years  this  bar  appears  to  have  remained 
sensibly  constant  in  position  and  with  nearly  the  same  depth  over  it. 
There  is  no  reason  whatever  to  suppose  that  a  dredged  channel  across 
this  bar  would  maintain  itself.  It  would  be  necessary  to  maintain  it  by 
continual  dredging  or  by  expensive  works  of  contraction.  The  exca- 
vation of  a  channel  24  feet  in  depth  at  mean  low  water  and  300  feet 
wide  across  this  bar  by  dredging  will  require  the  removal  of  85,400 
cubic  yards  of  material.  Dredging  in  this  locality  is  hazardous  and 
uncertain,  and  the  amount  of  material  to  be  removed  annually  to  main- 
tain such  a  cut  cannot  be  estimated. 

Works  of  contraction  on  Caucus  Shoal  and  East  Bank,'to  maintain 
this  depth  on  the  Outer  Bar  by  directing  a  greater  volume  of  the  ebb 
flow  across  it,  should  not  be  undertaken  before  the  difficulty  inside  the 
bar  shall  have  been  overcome.  It  may  be  necessary  for  the  latter  pur- 
pose to  diminish  the  flow  over  Caucus  Shoal  and  deflect  the  ebb  cur- 
rents into  their  former  channel. 

BEGOMMENBATIONS. 

It  is  recommended  that  the  work  of  dredging  the  channel  across  the 
Inner  Bar  be  completed  and  the  shore-line  at  Fort  McRee  be  gradually 
advanced  as  heretofore,  noting  the  efl'ect  upon  the  channel  curves,  and 
being  governed  by  this  in  the  extension  of  the  work.  Should  other 
work  be  found  necessary  to  reestablish  the  original  direction  of  the 
tidal  cun^ent,  a  separate  estimate  can  then  be  presented.         ^ 

To  complete  the  dredging  of  the  channel  across  the  Inner  Bar  with 
side  slopes  of  1  upon  20  will  require  the  removal  of  76,700  cubic  yards, 
of  which  53,500  cubic  yards  are  provided  for  under  existing  contract, 
leaving  23,200  cubic  yards,  for  wliich  an  appropriation  is  required.  It 
is  not  probable  that  these  slopes,  in  shifting  sand,  which  are  steeper 
than  the  natural  slopes  of  surrounding  shoals,  will  be  permanent,  but 
they  may  serve  the  purpose  intended  for  the  present. 

ESTIMATES. 

For  completing  the  dredging  across  the  Inner  Bar,  23,200  cubic  yards,  at  |1 

per  cubic  yard lA^OO 

For  continuing  the  work  of  shore  protection  of  Fort  McRee 20, 000 

Engineering  and  superintendence 5,000 

Total 48,200 

The  work  is  situated  in  the  collection  district  of  Pensacola,  Fla.,  which  is  the  port 
of  entry,  and  near  Pensacola  light-house  and  Forts  Pickens  and  Barrancas. 

GOMMSBGIAL  STATISTICS. 

In  the  language  of  my  predecessor.  Major  Damrell :  . 

The  harbor  of  Pensacola,  Fla.,  is  undoubtedly  the  finest  harbor  on  the  Gulf  of 
Mexico.  It  covers  an  area  of  over  20  square  miles,  with  ample  depth  and  good  anchor- 
age groond ;  is  perfectly  landlocked  and  easy  of  access.  Pensacola  is  the  port  of 
entry.  The  commerce  of  this  port  consists  almost  exclusively  in  the  exportation  of 
timber  and  lumber,  principally  to  foreign  countries,  and  is  mostly  carried  on  in  ves- 
^sels  of  heavy  draught. 
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In  this  harbor  is  also  located  a  United  States  nayy-yard,  the  only  one  on  the  Golf 
of  Mexico,  and  this  fact  alone  would  make  the  preservation  of  a  deep  channel  throagh 
its  entrance  a  work  of  national  importance. 

•  «  •  •  «  •  • 

Tho  preliminary  report  of  Mr.  H.  ^aines,  assistant  engineer  in  charge 
of  this  improvement,  gives  in  detail  the  commercial  statistics  of  this 
harbor.    It  will  be  observed,  he  says : 

That  the  tonnajsce  of  sailing  vessels  entering  this  port  exceeds  that  of  any  port  of 
the  Atlantic  and  Gulf  coasts,  between  Philadelphia  and  the  Rio  Grande,  iuclndiiig 
Baltimore  and  New  Orleans.  It  is  the  only  deep-water  port  on  the  Gulf  coast ;  ves- 
sels drawing  over  20  feet  can  load  alongside  the  wharves  of  the  city,  and  a  spaoioos 
anchorage  is  afforded  for  vessels  drawing  26  feet,  in  close  proximity  to  the  city  and 
naval  station. 

Valneof  imports,  1884 $44,101  45 

Value  of  exports,  1884 3,035,246  08 

Tonnage  of  vessels  entering,  1884 tons..  348,640 

'  Tonnage  of  vessels  cleared,  1684 do...  350,203 

.  Oustom-honse  receipts,  1884 -.  ...,  66,749  37 

I  transmit  herewith  the  report  of  Mr.  Hiram  Haines,  assistant  engi- 
neer, and  three  tracings*  of  surveys. 

Very  respectfully,  your  obedient  servant, 

B.  L.  HoxiE, 
Captain  of  Engineers. 
The  Chief  op  ENaiNBEES,  U.  S.  A. 

(Through  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers,  U.  8.  A., 
Supervising  Engineer.) 

[First  indorsement. J    ' 

Jaoksonvillb,  Fla.,  February  3, 1885. 

Eespectfully  forwarded  to  the  Chief  of  Engineers. 
This  report  does  not  propose  any  change  in  the  ezistiug  project  for 
the  improvement  of  Pensacola  Harbor,  which  has  reference  only  to  the 
Inner  Ba^  and  the  preservation  of  the  west  shore  at  the  harbor  en- 
trance.   iNo  project  is  submitted  for  the  improvement  of  the  Outer  Bar 

D.  C.  Houston, 

Lieut.  Col.  Engineer9y 

Bvt.  CoLy  U.  8.  A. 


report  of  mr.  hiram  haines,  assistant  enoinbbr. 

Pensacola  Harbor  Improvement, 

January  17,  i885. 

Sir:  In  pursuance  of  the  instructions  contained  in  your  letter  of  the  17th  ultimo.  T 
have  the  honor  to  report  that  I  have  made  a  survey  of  the  inner  and  outer  bajre  at  the 
entrance  of  Pensacola  Harbor,  Florida,  from  which  has  been  projected  the  inclosed 
map  and  profiles  and  the  subjoined  estimates  deduced. 

Soundings  were  taken  upon  the  cent^er  and  exterior  lines  of  the  proposed  chanuel 
across  the  Inner  Bar,  of  which  profiles  are  given,  and  upon  lines  corresponding 
with  tho  centers  of  the  three  cuts  made  across  the  bar,  shown  by  dotted  lines  in  the 
contour  map,  and  transversely  throughout  its  length.  Several  lines  were  sounded 
across  the  Inner  Bar ;  that  corresponding  with  the  Une  of  the  present  ship-channel  ap- 
pearing the  most  desirable  was  Helected  as  a  basis  for  estimation  of  costs,  and  of  vhieb 
a  profile  is  given.  Sextant  observations  were  taken  at  frequent  intervals  upon  each 
line  of  soundings  to  determine  the  position  of  changes  of  depth,  and  all  soundiog^ 
were  reduced  to  mean  low  water. 

The  completion  of  the  proposed  channel  across  the  Inner  Bar  300  feet  wide  to  24  feet 
depth  at  mean  low  water,  with  slopes  20  to  1,  will  require  the  removal  of  76,700  cable 

•  Omitted. 
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yards  of  material.  Of  this  amount  6,200  cubic  yards  have  been  deposited  in  the 
dredged  channel  since  the  suspension  of  the  work  of  dredging  August  9,  1884,  about 
10,0(%  cubic  yards  deposited  daring  the  operation  of  dredging  upon  reverse  sides  of 
the  proposed  channel  at  each  end  by  the  tidal  currents  which  were  diagonally  across 
it,  and  about  8,000  cubic  yards  accruing  from  a  reduction  of  the  angle  of  the  slopes 
from  12  to  1  upon  which  the  estimate  of  1881  was  based  to  20  to  1,  wnich  ol>servation 
shows  to  be  advisable  in  computing  the  excavation  required.  It  is  probable  that  this 
angle  will  have  to  be  still  further  reduced  to  attain  slopes  of  permanent  repose.  The 
deposit  in  the  dredged  channel  is  derived  from  the  adjac«-ut  material  dislodged  by  the 
contact  or  motion  of  passing  vessels  and  by  the  sloping  of  its.  sides  under  the  action 
of  storm  waves. 

The  amount  allotted  for  this  work  of  the  appropriation  made  available  for  improv- 
ing  Pensacola  Harbor  July  6, 1884,  was  $40,000,  which,  at  75  cents  (?)  per  cubic  yard, 
the  price  at  which  the  contract  for  the  continuation  of  the  work  of  dredging  was 
nmde,  will  remove  about  ri3,500  cubic  yards,  leaving  23,200  cubic  yards  to  be  pro- 
vided for. 

The  excavation  of  a  channel  across  the  Outer  Bar,  300  feet  wide  to  a  depth  of  24  feet 
at  mean  low  water,  with  an  allowance  of  1  foot  for  back  filling,  will  require  the  re- 
moval of  65,400  cubic  yards  of  material. 

•  It  is  estimated  that  the  cost  of  completing  the  excavation  of  the  channel  across  the 
Inner  Bar  and  the  excavation  of  a  channel,  as  specified,  across  the  Outer  Bar,  will  be 
as  follows : 

23,200  cubic  yards  of  dredging  on  Inner  Bar,  at  |1  per  cubic  yard |23, 200 

85,400  cubic  yards  of  dredging  on  Outer  Bar,  at  $1.25 ^..  106,750 

Statistics  and  facts  relating  to  the  present  and  prospective  commerce  of  Pensacola, 
Fla.,  are  embodied  in  my  report  of  October  20,  1884,  upon  the  preliminary  survey  of 
the  Inner  and  Outer  bars. 

Very  respectfully,  your  obedient  servant, 

H.  Haines, 
Capt.  B.  L.  HoxiE,  Asaiatant  Engineer, 

Corps  of  Engineergf  U,  S,  J, 


Pis- 

PRELIMINARY  EXAMINATION  OF  CLEAR  WATER  HARBOR,  FLORIDA. 

United  States  Engineer  Office, 

Mantgomeryj  Ala,y  October  30, 1884. 

Sib  :  In  compliance  with  letter  from  the  Chief  of  Engineers,  dated  Sep- 
tember 4, 1884, 1  have  caused  a  preliminary  examination  to  be  made  of 
Clear  Water  Harbor,  Florida,  as  provided  for  in  section  9  of  the  river  and 
harbor  act  of  July  5, 1884,  for  the  purpose  of  ascertaining  whether  the 
harbor  is  worthy  of  improvement,  and,  if  such  be  the  case,  the  cost  of 
making  the  further  survey  and  report  contemplated  by  the  act,  includ- 
ing the  project  and  estimate  of  cost  of  improvements  proper  to  be  made. 

Owing  to  the  fact  that  no  record  has  been  kept  hitherto  of  the  com- 
merce of  this  harbor,  it  is  not  practicable  to  give  accurate  information 
respecting  the  present  and  prospective  commerce,  but  from  facts  ascer- 
tained from  other  sources  I  am  of  the  opinion  that  this  harbor  is 
worthy  of  improvement,  provided  a  further  detailed  survey  and  exam- 
ination shall  show  that  such  improvement  can  be  made  at  a  cost  fairly 
proportioned  to  the  benefit  to  be  derived  therefrom. 

The  cost  of  such  survey  is  estimated  at  $1,500,  including  a  reconnais- 
sance of  the  entrances  through  Anclote  and  Saint  Joseph's  bays  and 
the  Narrows  into  Boca  Giega  Bay.. 

This  examination  has  been  made  under  my  direction  by  Assistant  En- 
gineer Hiram  Haines.  The  report  of  Mr.  Haines  is  transmitted  herewith, 
and  gives  such  facts  as  he  has  been  able  to  collect  respecting  the  re- 
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soarces  of  the  country  to  be  benefited  by  the  projected  improvement,  and 
the  present  and  prospctive  demands  of  commerce. 

For  detailed  information  attention  is  invited  to  this  report. 
A  sketch  showing  general  features  of  the  harbor  is  transmitted  here- 
with. 

Very  respectfuDy,  your  obedient  servant, 

E.  L.  HoxiE, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  8.  A. 


REPORT  OF  MR.    HIRAM   HAINES.   ASSISTANT  ENGINEER. 

Tampa,  Fla.,  October  25,  1884. 

Sir  :  In  compliance  with  the  instructions  contained  in  yonr  letter  of  the  15th  iastaut; 
I  have  made  a  preliminary  investigation  of  facts  respecting  Clear  Water  Harbor, 
Florida,  and  have  the  honor  to  report  that  I  find  it  to  be  worthy  of  a  detailed  survey, 
with  a  view  to  its  improvement. 

This  harbor  is  situated  on  the  west  coast  of  Florida,  about  20  miles  north  of  the  en- 
trance  to  Tampa  Bay.  It  is  from  1  to  2^  miles  wide,  having  threeprincipal  entrauces, 
affording  from  5  to  8  feet  depth  of  water  at  mean  low  tide — the  largest  opening  iuto 
Saint  Joseph's  Bay,  the  next  in  importance  between  Hog  Island  and  Clear  water  Key, 
and  the  other  between  Clear  Water  Key  and  Sand  Key. 

There  are  also  five  or  six  smaller  islands  situated  inside  of  the  sound  between  the 
lower  entrances,  and  a  shallow  channM  connecting  the  lower  part  of  the  harbor  by 
a  narrow  passage  with  Boca  Ciega  Bay.  The  commerce  of  the  harbor,  which  is  rap- 
idly increasing  in  magnitude,  consists  chiefly  in  sea-island  cotton,  fmit<e,  vegetables, 
and  cattle,  ana  is  carried  on  with  one  or  two  steamers  and  numerous  sailing  vessels 
of  light  draught,  plying  between  it  and  Cedar  Keys,  Tampa,  Key  West,  and  other 
coast  ports. 

It  also  serves  as  a  harbor  of  refuge  for  fishing-smacks  and  other  craft  engaged  in 
coast  traffic  from  various  ports  on  the  line  of  the  Gulf  coast  from  Mobile  to  Key 
West. 

There  having  heretofore  been  no  record  kept  of  the  commerce  of  this  harbor,  uo 
definite  or  detailed  commercial  statistics  relating  to  it  can  be  gathered.  The  po^n- 
lation  of  Hillsborough  County,  in  which  it  is  situated,  is  about  8,000,  the  distribution 
of  which  is  comparatively  thick  on  that  part  of  the  coast  stretching  from  Anclote  to 
the  town  of  Clear  Water  Harbor;  and  this  region  is  fast  becoming  filled  with  immi- 
grants from  the  Northern  States,  and  the  orange  culture  and  trade  assuming  large 
proportions. 

It  is  estimated  that  the  cost  of  a  detailed  survey  and  estimate  of  the  cost  of  improv- 
ing Clear  Water  Harbor  and  its  entrances  from  the  Gulf  will  be|t,&00,  and  should  also 
embrace  a  reconnaissance  of  the  entrances  through  Anolote  and  Saint  Joseph  bays 
and  ^*  The  Narrows  "  into  Boca  Ciega  Bay.  I  have  in  the  course  of  preparation  a  map 
of  this  harbor,  showing  its  general  features,  which  will  be  submitted  by  the  next 
mail. 

Very  respectfully,  your  obedient  servant, 

H.  Hainss, 
Assistant  Enginttr. 

Capt.  R.  L.  HoxiE, 

Corps  of  Engineers f  U.  S,  A, 


subvky'of  clear  water  harbor,  florida. 

United  States  Engineer  Office, 
Montgomery^  Ala.^  February  14, 1885. 

Sir  :  I  have  the  honor  to  sabmit  the  following  report  of  a  survey  made 
pursuant  to  section  9  of  the  river  and  harbor  act  approved  July  5, 1SS4^ 
of  Clear  Water  Harbor,  Florida. 
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Clear  Water  Harbor  is  a  shallow  soand  at  the  head  of  Saint  Joseph's 
Bay,  on  the  west  coast  of  Florida,  the  town  of  Clear  Water  Ha»bor,  at 
itA  upper  extremity,  being  almost  dae  west  from  Tampa.  The  harbor 
is  formed  by  Clear  Water  and  Sand  keys,  lying  off  the  mainland  at  a 
distance  of  If  miles,  and  communicates  with  the  Gulf  of  Mexico  through 
Saint  Joseph's  Bay  and  through  two  passes(  known  as  Big  and  LitUe 
Clear  Water  passes. 

A  considerable  coasting  trade  has  grown  up  on  the  west  coast  of 
Florida  between  Cedar  Keys  and  Clear  Water,  and  other  villages  be- 
tween these  pcnuts,  through  Saint  Joseph's  Bay  and  Clear  Water  Har- 
bor or  Sound.  Channels  are  available  giving  between  5  and  6  feet 
depth  of  water  at  mean  low  tide  except  at  the  points  indicated  for  im- 
provement. During  the  prevalence  of  strong  easterly  winds  this  depth 
may  be  reduced  to  a  littJe  less  than  4  feet  throughout  the  whole  of  Clear 
Water  Sound.  It  is  not  proposed  to  provide  for  such  an  emergency, 
but  to  improve  the  principal  channel  so  as  to  give  5^  feet  of  water  at 
ordinary  low  tide.  This  will  accommodate  the  largest  of  the  vessels 
now  engaged  in  the  coasting  trade  at  this  point.  The  localities  where 
the  improvement  of  the  channel  is  required  are  shown  upon  the  accom- 
panying map.* 

The  improvement  will  require  the  removal  by  dredging  of — 

24,070  cubic  vards  of  saod  and  shell  mud,  the  cost  of  which  at  40  cents  per 

yard  will  be  ...1 \ $9,628  00 

Add  20  per  cent,  tor  engineering  and  conti ugencies i,  925  60 

Total  cost 11,553  60 

I  am  of  the  opinion  that  the  harbor  is  worthy  of  improvement  at  least 
to  the  extent  of  this  expenditure.  It  has  a  rapidly-growing  trade  with 
Cedar  Keys,  in  which  numerous  vessels  are  engaged.  The  largest  of 
these  is  the  steamer  Governor  Safford,  of  260  tons  burden,  a  new  ves- 
sel built  by  the  Gulf  Steamboat  Company  for  this  trade.  She  makes 
two  trips  per  week  between  Cedar  Keys  and  Clear  Water  Village.  Two 
schooners,  one  of  19|  tons  and  the  other  of  14  tons,  make  weekly  trips, 
and  other  vessels,  varying  in  tonnage  from  6  to  40  tons,  make  occasional 
trips. 

The  survey  of  this  harbor  was  made  by  Assistant  Engineer  J.  L. 
Meigs,  whose  report,  containing  detailed  information,  is  transmitted 
herewith. 

The  statistical  information  in  the  following  table  was  furnished  by 
merchants  and  citizens  of  the  coast  villages  interested  in  this  improve- 
ment: 


Towns. 


Clear  Water. 

Dnnedin 

TeUow  Blaff 

Seaside 

▲ndote 


g 

ft 

o 


276 
207 
500 
300 
126 


Number  of 
people  buying 

supplies 

and  snipping 

prodaotsin  tne 

district. 


700 
207 
600 


400 


Valoe  of 

goods,  ff  roceries, 

fertilizers, 

and  lumber 

sold  annually. 


$30,000 
60,000 
20,000 
20,000 
15,000 


Expected 

increase  in  the 

sale  of  goods,  &c., 

and  in  agricultural 

products, 

during  next  five 

years,  based  on 

business  of  past 

five. 

Threefold 

— do 

Tenfold , 

FiYefoid!!!'!..'*' 


Advance  in 

price  of  laud  in 

surrounding  district 

over  prices  prevalent 

five  years  ago. 


^vefold. 

do. 
Two  and  one-half  fold. 
Twenty-fold. 
Two  and  one-half  fold. 


Omitted. 
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Towns. 

Artides. 

% 

Quantities. 

Remarks. 

Clear  Water. . . . 

Dnnedin 

Yellow  Bluff... 
Seaside 

Boxes  of  oranges 

Crates  of  Tegetables 

Number  of  fish 

Boxes  and  crates 

Feet  of  lomber 

Crates    of  oranges 

and  vegetables. 
Crates 

3,600 
8,000 
1,000,000 
6,000 
600,000 
6,000 

3.200 

2,600 

200,000 

Also  large  quantities  of  limes,  lemons,  and  gnavM. 

Aodote T-r- 

Crates 

Cotton,  hides,  limes,  fish,  eggi*.  poultry,  Ac 

Feet  of  lumber 

Very  respectfully,  yoar  obedient  servant, 

B.  L.  HoxiE, 

Captain  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 

(Through  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers,  U.  8.  A., 
Supervising  Engineer.) 

[First  indorsement.] 

Office  SuPERVisiNa  Engineer, 
New  Orleans^  La.j  February  28, 1886. 

Eespectfully  forwarded,  with  inclosures,  to  the  Chief  of  Engineers 
approved. 

D.  C.  Houston, 
Lieut  Col,  of  EngineerSj 

Bvt  CoLj  U.  8.  A. 


REPORT  OF  MR.   J.  L.  MEIG9,  ASSISTANT  RNOINBER. 

Clear  Water  Harbor,  Fla.,  JanMory  30, 1885. 

Captain  :  The  following  report  on  the  examination  and  Borvey  of  the  navixable 
channel  extending  from  the  mouth  of  Anclote  River  to  Little  Clear  Water  Paaa,  on  the 
west  coast  of  Florida,  and  lyinc  hetween  the  mainland  and  the  islands  bordering  the 
coast,  is  respectfully  submitted. 

A  careful  reconnaissance  of  this  part  of  the  coast,  made  December  19  to  26,  1884, 
gave  very  full  information  in  regard  to  the'  class  of  vessels  navigating  the  channel, 
and  the  obstructions  encountered  by  them,  and  afforded  an  opportunity  to  commam- 
cate  with  merchants  and  others  in  the  coast  villages  with  a  view  to  obtain  informa- 
tion about  the  trade  and  wants  of  the  inhabitants.  The  schooner  Eugene  Batty  was 
commissioned  at  Cedar  Keys  on  December  31,  1884,  and  sailed  to  Clear  Water  Har- 
bor, where  the  work  of  the  survey  was  begun  on  the  2d  of  January  following. 

The  Coast  Survey  chart  of  this  coast,  hitherto  published,  proved  to  be  on  too  smalls 
Bcale  (notoDO^  *<>  serve  the  purposes  of  a  survey,  and,  no  otner  satisfactory  map  being 
procurable,  it  was  found  necessary  to  make  a  rapid  triangulatiou  of  the  coast  and 
islands,  in  order  to  show  the  portions  of  the  villages  and  landing-piers  along  the 
coast  and  of  the  obstructed  parts  of  the  best  navigable  channels.  Inu>rmation  in  re- 
gard to  the  flow  of  the  tides,  the  prevalence  of  winds  causing  the  lowest  tides,  and 
the  effects  of  storms  on  the  depth  of  water  on  the  bars  obstructing  the  approaches  to 
Little  and  Big  Clear  Water  pusses  was  obtained  from  masters  of  vessels  and  old  resi* 
dents  of  the  coast.  Continuous  lines  of  sonuding.s  were  made  between  the  mouth  of 
Anclote  River  and  Little  Clear  Water  Pass,  and  the  shallow  parts  of  the  navigated 
channels  definitely  ascertained.  Channel-slakes  of  yellow  pine  scantlings  were  then 
set  up  to  mark  the  eastern  and  wcHtern  boundaries  of  the  obstructed  channel.  Base- 
lines, marked  by  iron  terminal  stakes,  were  run  along  the  shore,  and  from  their  ex- 
tremities angles  were  measured  to  ascertain  the  places  of  these  stakes  with  reference 
to  the  base-Iiues. '  The  channels  were  then  sounded,  the  soundings  reduced  to  low- 
water  level,  and  the  depths  of  the  cutting  required  to  give  a  channel  5^  feet  deep  at 
mean  low  water  determined.     The  rt* suits  of  these  operations  are  given  below. 

The  work  of  the  survey  was  delayed  by  stormy  weather,  which  tasted  for  a  week 
of  the  time  occupied. 

The  channel  required  to  be  examined  in  your  letter  of  instructions  of  December  17? 
1884,  traverses  Saint  Joseph's  Bay  and  Clear  Water  Harbor,  or,  more  properly,  Cleir 
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Water  Sound.  The  coast  lies  for  the  must  part  within  the  limits  of  Hillsboroaeh 
Connty,  a  very  small  part  north  of  Anclot^  Kiver  being  in  Hernando  County.  Tne 
lands  are  elevated  from  5  to  40  feet  above  the  level  of  the  Gulf  of  Mexico,  and  are 
eqnal  in  quality  to  the  better  kinds  of  pine  lands  in  the  State.  They  are  probably 
more  sought  for  by  emigrants  at  the  present  time  than  the  interior  lands,  owing  to 
the  better  transportation  afforded  by  the  vessels  navigating  the  coast  channels  and 
other  advantages  of  a  water  front.  There  bas  been,  therefore,  recently,  a  consider- 
able influx  of  new  settlers  and  the  value  of  lands  has  considerably  increased. 

The  coast  villages  are  Anclote,  situated  on  the  north  bank  of  Anclote  River  at  its 
mouth ;  Tarpon's  Springs,  a  new  and  prosperous  settlement  on  the  south  bank  of  the 
river,  1^  miles  above  its  mouth;  Seaside  and  Yellow  Bluff,  on  Saint  Joseph's  Bay ;  and 
Dnnedin  and  Clear  Water,  on  Clear  Water  Harbor. 

Piers  of  pile-work  are  built  out  from  the  shore  to  greater  or  less  distances  to  accom- 
modate vessels  receiving  and  discharging  freights  at  these  villages.  Off  the  mouth 
of  Anclote  River,  1^  miles  from  the  shore,  a  pile- work  pier  has  been  built  in  the  middle 
of  Saint  Joseph's  Bay,  at  which  vessels  receive  freights  brought  from  Anclote  or 
Tarpon  Springs  by  a  small  steam-launch.  The  depth  of  water  at  this  pier,  at  mean 
low  tide,  is  stated  to  be  10  feet.  From  this  pier  vessels  entering  the  mouth  of  the 
river  can  ordinarily  find  5  feet  of  water  in  the  channel,  except  on  an  inconsiderable 
bar,  distant  about  ^  of  a  mile  from  a  second  pier  built  lust  within  the  mouth  of  the 
river.  A  considerable  sum  of  money  has  be»n  expenaed  by  Mr.  Hamilton  Diston, 
Governor  A.  P.  K.  Safford,  and  otber  capitalists  in  making  these  improvements. 
A  pier  for  the  common  use  of  Seaside  and  Yellow  Bluff  has  been  built,  but  the  depth 
of  water  at  its  head  is  not  sufficient  for  the  largest  vessels  plying  in  the  trade  between 
Cedar  Kevs  and  the  coast,  and  freights  are  loade<l  by  means  of  lighters.  The  pier  at 
Dnnedin  hardly  attains  a  sufficient  depth  of  water.  D  wight's  Pier  at  Clear  Water 
vilJage  is  built  to  the  edge  of  the  deep  channel,  and  the  largest  vessels  can  easilv 
reach  it  at  ordinary  stages  of  the  tide.  The  inhabitants  along  the  coast  have  cer- 
tainly shown  ereat  enterprise  in  providing  facilities  for  their  trade. 

The  trade  of  this  region  is  almost  exclusively  with  Cedar  Keys,  and  numerous  ves- 
sels are  engaged  in  it.  The  largest  of  these  is  the  steamer  Governor  Safford,  135  feet 
long,  of  2w  tons  burden,  and  drawing  when  fully  loaded  4  feet  2  inches.  This  is  a 
new  and  superior  vessel,  and  makes  two  trips  per  week  between  Cedar  Keys  and  Clear 
Water  Village.  Two  schooners,  one  of  19^  tons  and  another  of  14  tons,  make  weekly 
trips,  and  other  vessels,  varying  in  tonnage  from  6  to  40  tons,  make  occasional  trips. 
The  recent  considerable  increase  of  the  population  and  the  large  shipments  now  made  of 
oranges  and  vegetables  from  the  coast  ports  have  created  a  necessity  for  better  trans- 
portation of  perishable  products  than  sailing  vessels  afford,  and  the  **  Gulf  Steamboat 
Company"  has  been  incorporated  and  organized  to  supply  the  want.  The  first  of 
their  vessels,  the  Governor  Safford,  has  very  recently  been  put  on  the  Cedar  Keys  and 
Clt-ar  Water  line,  which  closely  follows  the  line  of  channels  authorized  by  you  to  be 
examined.  Steam- vessels  traversing  this  part  of  the  coant  must  have  sea-going  quali- 
ties, that  they  may  not  be  driven  upon  the  coast  shoals  in  time  of  severe  storms,  and 
it  was  deemed  unsafe  to  build  a  vessel  of  less  strength  and  steam-power  than  the  Saf- 
ford for  this  service.  From  5  to  6  feet  may  be  stated  as  the  depth  of  water  everywhere 
obtainable  in  the  channels  of  Saint  Joseph's  Bay  and  Clear  Water  Harbor  at  mean  low 
tide,  except  in  the  cases  of  the  shoals  or  bars  recommended  in  this  report  to  be  im- 
proved by  dredging.  The  improvements  proposed  do  not,  therefore,  require  a  greater 
depth  of  water  at  mean  low  tide  than  5^  feet. 

It  should  be  stated  that  the  prevalence  of  a  strong  north  or  northeast  wind  for  a 
period  of  many  hours  will  so  greatly  reduce  the  depth  of  water  in  Clear  Water  Har- 
bor that  not  more  than  3.9  feet  can  be  given  as  the  average  depth  in  the  channels  at 
such  times.  The  delays  of  navigation  caused  by  extremely  low  tidf  s  of  course  are 
nnavoidable. 

Saint  Joseph's  Bay,  lying  between  the  mainland  and  Anclote  and  Hog  Islands,  varies 
in  width  from  3  to  3|  miles,  and  has  wide  communications  witb  the  Gulf  of  Mexico. 
The  flow  of  tides  is,  therefore,  comparatively  uninterrupted,  and  the  bay  is  but  little 
obstructed  by  bars  except  at  the  mouths  of  Anclote  River  and  Curlew  Creek.  The 
bed  of  the  bay  from  north  to  south  affords  ample  sea  room,  and  has  depths  varying 
from  6  to  10  feet  from  the  head  of  Anclote  Islands  southward  to  a  point  bearing  32^ 
degrees  northwest  from  Dnnedin  Pier,  and  distant  from  it  1^  miles.  Here  vessels  pro- 
ceeding southward  encounter  a  shoal  about  one-third  of  a  mile  in  width,  affording  5 
feec  of  water  at  low  tide,  but  which  has  never  delayed  the  steamer  Safford  in  any  of 
her  voyages,  and  does  not,  therefore,  seem  to  require  improvement  at  present. 

This  place  may  be  regarded  as  the  entrance  into  Clear  Water  Harbor,  a  sheet  of 
water  separated  from  the  Gulf  by  Clear  Water  and  Saud  Keys,  and  connected  with  it 
by  Big  and  Little  Clear  Water  passes,  the  former  about  1,000  feet  aud  the  latter  600 
feet  wide.  The  general  width  of  Clear  Water  Harbor  is  1|  miles,  and  its  bed,  unlike 
that  of  Saint  Joseph's  Bay,  is  obstructed  by  many  Band  and  mud  bars.  These  pro- 
ject from  the  points  of  a  number  of  Bmall  islands  lying  eastward  of  Big  Pass  and  Clear 
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Water  Key.  Bars  also  extend  sontliward  down  the  harbor,  masking  the  Little  Paw, 
and  terminating  about  three-quarters  of  a  mile  south  of  it.  Between  these  bars,  neT> 
ertheless,  are  channels  easily  navigated  at  mean  low  water  by  vessels  drawing  from 
2  to  3  feet.  At  high  tide  vessels  of  4^  feet  drausfa  t  can  pass  through  them.  Tlie  nari- 
gation  for  snch  vessels,  however,  is  tedious  and  accompanied  with  expensive  delays. 
One  snch  channel,  very  tortuous,  leads  from  Dunedin  Pier  to  Big  Pass,  where  its  month 
is  blocked  by  a  gravel  bar  produced  by  the  inflowing  tides,  and  which,  if  dredeed, 
wonld  soon  be  refilled,  even  by  a  single  storm  from  the  west.  Another  channel  af- 
fords every  where  a  depth  of  6  feet  from  Big  Pass  to  Dwight's  Pier.  A  third  channel, 
trending  south  west  ward  from  Dunedin  Pier,  enters  the  channel  last  named,  and  these 
two  afford  the  most  direct  and  easily  improved  route  from  Dunedin  Pier  to  Dwieht's 
Pier,  at  Clear  Water  Village.  This  may  be  called  the  ^^  Dunedin  Clear  Water  Cnau- 
ne],'^  and  it  is  respectfully  recommended  for  improvement.  When  this  is  done,  steam- 
ers of  4^  feet  draught  will  meet  with  no  delays  in  making  their  trips  from  Anclote  to 
Clear  Water  at  mean  stages  of  the  tide.  The  work  to  be  done  embraces  about  16,820 
cubic  yards  of  sand  and  shell  mnd  to  be  dredged,  the  channel  to  be  150  feet  wide,  and 
to  be  5.5  feet  deep  at  mean  low  tide.  The  dredging  should  commence  at  a  point  bear- 
ing south  30  degrees  west  from  the  head  of  Dunedin  Pier,  and  distant  4,500  feet  from 
it,  and  will  extend  for  2,668  feet,  from  section  Hh  to  section  i?r  of  the  channel,  shown 
on  the  accompanying  map.     The  depths  of  the  cutting  will  "vary  from  0  to  3,8  feet. 

Vessels  entering  Clear  Water  Harbor  from  the  Gulf  rarely  make  use  of  Big  Clear 
Water  Pass,  the  approach  to  it  being  less  favorable  than  that  to  the  Little  Pass,  and 
the  depth  of  water  over  the  bar  marking  the  Big  Pass  being  less  than  in  the  case  of 
the  bar  lyin^  off  the  Little  Pass.  This  affords  7^  feet  of  water  at  ordinary  stages  of 
the  tide, 'while  the  depths  in  the  pass  itself  vary  from  14  to  27  feet.  Within  and  near 
to  this  pass  vessels  bound  for  D  wight's  Pier  find  the  most  favorable  channel  near  and 
parallel  to  the  east  shore  of  Sand  Key.  At  a  distance  of  one-fonrt'h  mile  from  the  pa» 
the  Sand  Key  is  encountered.  This  requires  to  be  dredged  for  a  distance  of  1,765  feet 
to  depths  varying  from  0  to  2.8  feet,  in  order  to  provide  a  channel  5.5  feet  deep  at 
mean  low  tides,  and  150  feet  wide.  The  material  to  be  excavated  is  sand'  and  sand 
and  mnd  mixed  with  shells,  and  will  measure  about  7,250  cubic  yards.  The  steamer 
Saflbrd  experiences  no  difficulty  in  crossing  this  bar,  but  must  await  a  favorable  tide. 
She  requires  5  feet  (rf  water  at  least,  and  the  effort  should  certainly  be  made  to  im- 
prove all  places  (where  improvements  are  attempted)  so  that  the  depths  of  the 
dredged  channels  shall  be  at  least  as  great  as  the  average  depth  of  the  harbor  chan- 
nels at  mean  low  tide.  This  will  afford  vessels  of  the  class  of  the  Safford  5.5  feet  of 
water,  which  is  certainly  not  too  much. 

The  estimated  cost  of  the  improvement  recommended  is  as  follows : 

Improvement  of  Sand  Key  Bar - $*2,900 

Engineering  and  contingencies 350 

3,%0 

Improvement  of  Dunedin  and  Clear  Water  channels $6, 728 

Engineering  and  contingencies 807 

7,535 

Total 10,785 

The  cost  of  dredging  is  here  talcen  at  40  cents  per  cubic  yard. 

The  channels  recommended  for  improvement  are  shown  on  the  accompanying  msp, 
from  which  the  positions  «f  the  channel  stakes  set  during  the  survey  may  hereafter 
be  recovere*!,  in  case  the  work  shall  be  put  under  contract. 

•  «•*••  • 

STATEMENT  OF  NAMES  OF  VESSELS  TOUCHING  AT  THE  PORTS  NAH£D. 

1.  Clear  Waler. — Steamer  Governor  Safford,  260  tons,  two  trips  weekly.  Schooner 
Clara  E.  M.,  19f  tons,  one  trip  weekly.     Schooner  A.  C.  Lowe,  14  tons,  one*^tTip  weekly. 

2.  /hitiedf  11. —  Steamer  Governor  Safford.  Steamer  Eagle  Pencil,  tonnage  unknown; 
occasionally.  Schooner  Falcon.  9^  tons,  one  trip  weekly.  Schooners  Clara  £.  M. ;  A 
C.Lowe;  Lillie  May,0  tons;  Maggie, 9  tons;  Clyde,  10  tons;  Golden  Age,  10  tons; 
Jessie  May,  6  tons.     (All  these  make  occasional  trips.) 

3.  Yellow  Bluff, — Schooner  Snnrise,  10  tons,  one  trip  weekly.  Sloop  Rosa,  5  tons; 
occasionally.  Schooner  Julia,  6  tons,  twenty-fi ve  trips  during  1884.  Scnooner  Falcon, 
twenty  trips  during  1884.     Schooner  Clara  £.  M.,  occasionally. 

4.  iSMffi^.— Schooner  Snnrise,  one  trip  weekly. 

5.  Anclote, — Schooners  Clara  £.  M.,  Falcon.  Snnrise,  Magsie,  Eugene  Batty,  Black- 
hawk,  Mayflower,  Cecilia,  Cootie,  Sea  Gull,  Delia,  and  .Jniia,  occasionally.    Sloopi 
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Jeannette,  Tantalus;  Bi^eezei  Myra,  Minnie,  Hal.  Bogers,  Norman,  Cape  Fear,  and  Pom 
pano,  occasionally. 

Acknowledgnlents  are  due  to  Messrs.  W.  £.  Dortch  and  A.  K.  Meigs,  of  the  survey-  , 
ing  party,  for  their  zealous  labors,  and  to  Messrs.  C.  B.  Rogers  &>  Co.,  of  Cedar  Keys, 
for  valuable  assistance  rendered  the  party. 

Very  respectfully,  your  obedient  servant, 

J.  L.  MRldfii, 
Astiatant  Engineer, 

Capt.  R.  I^.  HoxiB, 

Cifrps  of  Engineer8f  U,  8,  A. 


Px6. 

PRELIMINARY  EXAMINATION  OF  UPPER  OCONEE  RIVER,  GEORGIA,  FROM 
SKULL  SHOALS  TO  THE  GEORGIA  RlillLROAD  BRIDGE. 

United  States  Engineer  Office, 

Montgomery^  J.te.,  October  26, 1884. 

Sir  :  In  compliance  with  letter  of  September  4,  1884,  from  office  of 
the  Chief  of  Engineers,  I  have  caused  a  preliminary  examination  to 
be  made  of  the  Upper  Oconee  River,  Georgia,  from  Skall  Shoals  to  the 
Georgia  Railroad  Bridge,  for  the  purpose  of  ascertaining  whether  this 
portion  of  the  Oconee  River  is  worthy  of  improvement  and  the  probable 
cost  of  making  a  further  survey  and  report  contemplated  by  the  river 
and  harbor  act  of  July  5,  1884,  including  the  project  and  estimate  of 
cost  of  improvement  |>roper  tP  be  made.  • 

This  examination  has  been  made  under  my  direction  by  Assistant 
Engineer  0.  A.  Locke,  in  local  charge  of  the  improvement  of  the  Oconee 
and  Ocmulgee  rivers,  ^or  detailed  information  attention  is  invited  to 
his  report,  which  is  transmitted  herewith,  and  to  communications  from 
James  B.  Park,  Vice-President  Powell's  Mills  (Skull  Shoals)  Steamboat 
Company,  and  from  W.  S.  Barnes,  agent  Georgia  Railroad  at  Oconee 
{Georgia  Railroad  Bridge).  While  it  appears  from  this  examination 
that  a  section  of  the  Oconee  River  some  20  miles  in  length  can  be  made 
navigable  at  comparatively  small  expense,  and  that  the  benefit  to  the 
trade  of  the  adjoining  country  would  amply  justify  the  expenditure,  yet 
it  appears  further  that  unless  the  Oconee  River  below  the  Georgia  Rail- 
road Bridge  be  worthy  of  improvement,  and  can  be  made  navigable  at 
a  cost  which  will  be  justified  by  the  resulting  benefit  to  trade  along  the 
river,  the  improvement  now  contemplated  must  be  and  remain  a  purely 
local  one.  For  this  reason,  while  I  am  of  the  opinion  that  this  improve- 
ment is  worthy  to  be  made,  I  am  further  of  the  opinion  that  the  survey, 
project,  and  estimate  of  improvement  proper  to  be  made  should  include 
that  portion  of  the  Oconee  River  between  the  Georgia  Railroad  Bridge 
and  Milled geville,  Gg». 

The  cost  of  the  necessary  survey  between  Skull  Shoals  and  the 
Oeorgia  Railroad  Bridge  for  an  improvement  contemplating  20  inches 
depth  of  channel  at  extreme  low  water  is  estimated  at  $250. 

To  continue  this  survey  down  the  river  to  Milledgeville  would  cost 
about  $300. 

Very  respectfully,  your  obedient  servant, 

R.  L.  HoxiB, 
Capfain  of  Engine&rSj  U.  S,  A. 

•The  Ghjep  op  Enginbebs,  U.  8.  A. 
84  E 
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REPORT  OF  MR.    C.   A.  LOCKE,  ASSISTANT  ENGINEER. 

Grrknsborough,  Ga.,  October  24, 1884. 

Captain  :  In  reply  to  the  second  requirement  of  your  order  of  15th  instant,  I  respect 
fully  submit  the  following  In  regard  to  the  commercial  needs,  present  and  prospective^ 
of  the  country  tributary  to  the  Oconee  River  between  Skull  Shoals  and  Georgia  Bail- 
road  Bridge. 

For  the  following  reasons,  I  consider  the  work  worthy  of  an  examination : 

1.  Throughout  the  entire  distance  the  river  is  either  straight  orof  snch  easy  curves 
that  boats  suited  to  it  could  steer  the  entire  distance  without  working  (backing,  &c). 

2.  The  cost  of  improving  it  so  that  boats  could  run  three-fourths  of  the  year  would 
bo  quite  mod«*rate. 

3.  The  bent  lands  of  this  section  lay  along  its  banks.  They  are  level,  well  drained, 
very  productive,  and,  exclusive  of  the  hills  surrounding  these  bottom  lands,  cover  an 
area  of  about  16  square  miles.  All  along  on  these  lands  I  found  a  most  luxuriant 
natural  growth  of  Bermuda  grass,  and  believe  the  future  of  that  indastry  promises 
much.  Interested  parties  say  that  10,000  bales  of  cotton  are  annually  nia<Ie  in  the 
country  tributary  to  this  work.  I  estimate  it  at  6,000  or  less  bales.  Much  guano  is 
used  there  in  the  spring. 

4.  This  country  trades  with  the  following  towns  distant  from  Skall  Shoals  as  fol- 
lows: 

MnM. 

From  Skull  Shoals  to  Maxey's 8 

From  Skull  Shoals  to  Gre«»nsborough 13 

From  Skull  Shoals  to  Madison 16 

From  Skull  Shoals  to  Athens 20 

The  principal  portion  of  this  trade  goes  to  Athens  and  Green slrorough.  The  roads 
are  very*  hilly,  and  in  winter  a  slitf  red  clay  makes  them  very  bad. 

.5.  The  best  citizens  favor  the  project,  and  take  a  lively  interest  in  its  sacceas. 

6.  At  Skull  Shoals  there  is  a  four-story  brick  factory,  about  50  by  100  feet;  a  three- 
story  frame  grist-iuill, about  40  by  70  feet,  of  four  run  of  stones;  a  one-story  brick 
warehouse,  a  store,  ^liop,  covered  bridge,  and  dwellings  for  125  factory  employ^. 

The  factory  has  3,^48  spindles,  with  accompanying  machinery  for  spinning;  one 
laying  and  fanning  Tiiacliine  for  rope.  On  an  average  the  year  round  the  factory  hss 
consumed  75  bales  of  cotton  per  month.  It  has  also  120  looms,  which  have  not  been 
run  for  years. 

Tht^  owners  of  this  factory,  Rieves  &  Nicholson,  Athens,  Ga.,  feel  especial  interest 
in  this  work. 

7.  From  Railroad  Bridge  to  Park\s  Mill,  3^  miles  below,  is  always  navigable.  At 
this  place  is  a  grist-uiill  of  four  run  of  stones  and  a  store-house, 

Si'condly.  The  following  reasons  are  unfavorable  to  the  prosecution  of  the  work: 

1.  It  is  (M)uvtMneutly  local,  and  probably  will  remain  so  in  future,  since  the  Oconee 
River  above  MilU'dgeville  to  Georgia  Railroad  Bridge  has  many  heavy  shoals  over 
metamorphic  rocks. 

2.  The  distance  to  be  improved  is  very  short,  probably  17  miles  exclusive  of  that 
already  navigable  below  the  bridge. 

3.  It  is  a  oiistoin  of  small  planters  to  go  in  person  with  their  cotton  to  market,  and 
very  gen«*rally  such  cotton  has  had  advances  maile  on  it  by  merchants  who  would  in- 
sist that  the  cott(m  be  delivered  to  them  at  tliMir  place  of  business.  Oconee  Station 
is  not  a  trading  point,  hence  cotton  wouhl  probably  seek  the  other  markets. 

4.  The  river  would  not  be  navigable  >vheu  probably  two-thirds  of  the  cotton  crops 
was  being  marketc*!,  but  would  be  with  all  of  the  guano. 

Finally,  I  think  if  the  river  was  improved  it  is  iirobable  that  a  boat  would  be 
placed  upon  it  owing  to  the  freight  of  the  factory,  the  larger  planters  owning  farms 
near  Skull  Shoals  and  Park's  Mill  below. 

Very  respectfully,  your  obedieut  servant, 

C.  A.  LOCKB, 

AaHstant  Engineer. 
Capt.  R.  L.  HoxiK, 

Corps  of  Engineert,  U,  S»  A, 


IJETTER  OF  THE  VICE-PRESIDENT  OF  POWELL^S  MILLS  STEAMBOAT  COMPAXT. 

Greensborougu,  Ga.,  October  SZ,  ItBL 

Dear  Sir:  I  herein  submit  what  I  consider  would  be  the  commercial  importaooi^ 
present  and  prospective,  in  opening  the  Oconee  River  to  steamboat  navigation  frott 
Powell's  Mills  to  the  Georgia  Railroad  bridge,  a  distance  of  about  20  miles. 
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This  line  embraces  a  fine  agricaltaral  country,  adapted  to  cotton,  com,  hay,  and 
small  grain,  averaging  aboat  10  miles  on  each  side  of  said  river,  which  now  has  no 
railroad  or  other  public  transportation  to  market,  nor  is  there  now  any  prospect  of  a 
railroad  being  built,  and  by  making  this  part  of  the  river  navigable  for  steamboats 
it  would  give  a  convenient  access  to  market,  and  would  thus  encourage  production 
and  enhance  the  value  of  property  in  that  section  at  least  50  per  cent,  in  a  very  short 
time.  This  section  embraces  some  of  the  most  fertile  lauds  in  this  country,  and  it<s 
large  products  have  now  to  be  transported  to  market  by  private  means,  some  15  to  20 
miles,  at  great  personal  inconvenience. 
Very  respectfully,  &o., 

J  AS.  B.  Park, 
Vtoe-Preeident  PawelVs  Mills  Steamboat  Company. 
C.  A.  LOCKK, 

A89i»iant  Engineer. 


STATEMENT  OF  THE  AQEMT  OF  THE  GBOROIA  RAILROAD  AT  OCONEE. 

Oconee,  Georgia  Railroad,  October  24,  1884. 

Cotton  shipped  from  Oconee,  1880 bales..  350 

Guano  shipped  to  Oconee,  1880 \.... tons..  50 

Com  and  oats  shipped  to  Oconee car-loads..  10 

Passenger  fare $800 

Freight  shipped,  miscellaneous 100 

Freight  earnings received..  1,400 

W.  S.  Barnes, 
Agent, 


sitrvby  of  upper  oconee  biveb  from  skull  shoals  to  the 

georgia  railroad  bridge. 

United  States  Engineer  Office, 

Montgomery^  Ala.,  January  30,  1885. 

Sir:  In  compliance  with  letter  of  November  21,  1884,  from  the  office 
of  the  Chief  of  Engineers,  I  have  the  honor  to  submit  the  foUowinsf  re- 
port upon  a  survey  made  in  compliance  with  section  nine  of  the  river 
and  harbor  act  approved  July  5,  1884,  of  the  Upper  Oconee  River,  from 
Skull  Shoals  to  the  Georgia  Railroad  Bridge. 

An  instrumental  survey  of  this  river  was  made  by  Mr.  0.  A.  Locke, 
assistant  engineer,  and  the  cost  of  improvement  for  the  21  miles  included 
between  these  limits  is  estimated  at  $1,500.  Tliis  would  give  a  channel 
having  a  least  depth  of  20  inches  at  low  water,  and  a  width  sufficient  for 
Bavigation  between  the.  railroad  bridge  and  Skull's  Shoals,  otherwise 
known  as  PoweU's  Mill. 

In  the  report  of  preliminary  examination  it  was  shown  that  this  locality 
was  eminently  worthy  of  improvement,  but  that  the  improvement  might 
be  considered  a  local  one  unless  it  shouhl  ajipear  that  the  river  inter- 
vening between  the  railroad  bridge  and  Milledgeville  was  susceptible  of 
improvement,  at  a  cost  fairly  proportioned  to  the  benefit  to  be  derived 
therefrom.  The  examination  of  the  river  was,  therefore,  continued 
down  to  Milledgeville,  and  the  river  was  found  to  be  of  such  character, 
requiring  a  system  of  locks  and  dams  for  its  improvement,  that  it  must 
be  considered  as  isolating  the  upper  river,  and  making  the  improvement 
between  Skull's  Shoals  and  the  Georgia  Railroad  bridge  a  local  one. 
For  this  reason  the  improvement  is  not  recommended. 

I  transmit  herewith  report  of  Mr.  0.  A.  Locke,  assistant  engineer, 
who  made  the  survey,  and  refer  to  the  report  of  preliminary  examina- 
tion for  statistics  of  commerce  and  navigation.    It  was  found  to  be  the 
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opinion  of  responsible  parties  that  a  steamboat  line  on  this  npper  sec- 
tion of  the  river  woald  secare  the  transportation  of  products  to  the  value 
of  $813,000  annually,  the  freight  upon  which  would  probably  amount 
to  $38,200. 

Very  respectfully,  your  obedient-  servant, 

E.  L.  HoxiE, 
Captain  of  EngineerSj  U.  S.  A. 

The  Chief  of  Engineers^  U.  S.  A. 

(Through  Lieut.  Col.  D.  C*  Houston,  Corps  of  Engineers,  U.  S,  A., 
Supervising  Engineer.) 

[Fftat  indor^Mieiit.] 

Jacksonville,  FLa.,  February  6, 1885. 

Eespectfully  forwarded  to  the  Chief  of  Engineers  with  Captain  Hoxie's 
report  of  January  30,  1885. 

I  approve  his  recommendations. 

•  •  •  .        •  •  • 

D.  C.  Houston, 

•  Lieut  Col.  of  Engineers^  BvL  Colonel,  U.  S,  A, 


REPORT  OF  MR.  C.  A.  LOCKS,  ASSISTANT  ENGISTESR. 

Montgomery,  Ala.,  February  2,  1885. 

Captain:  In  the  general  survey  of  the  Oconee  River,  between  Skull  Shoals  and 
Milledge\  ille,  the  descents  and  distances  were  found  to  be  as  in  the  accompanying 
table,  where  they  are  given  in  a  general  classilicatiou. 

I  estimate  without  any  measurements  the  summer  flow  of  water  at  Milledgeville 
about  2,000  cubic  feet  per  second,  at  Georgia  Railroad  Bridge  about  1,200  cubic  feet 
per  second,  and  at  Sivull  Shoals  about  400  cubic  feet  i)er  second. 

I  estimate  the  cost  of  improving  the  Oconee  River,  between  Sknll  Shoals  and  the 
Georgia  Railroad  Bridge,  so  us  to  give  a  channel  20  inches  in  depth  and  having  a  least 
width  of  40  or  50  feet,  as  follows : 

Cost  of  working  plant f4(M) 

Removal  of  rock  obstructions 500 

Removal  of  snags  and  overhanging  trees 350 

Engineering  and  superintendence 250 

Total 1,500 

If  the  river  were  to  be  improved  between  the  Georgia  Railroa<I  Bridge  and  Milledge- 
ville, the  most  suitable  improvcraeut  would  probably  consist  of  locks  of  low  lifts,  8 
feet  or  less,  with  dams  crossing  the  channel,  or  portions  of  it,  so  that  the  minor  chan- 
nels between  the  islands  might  bo  utilized  rather  than  a  canal.  I  do  not  think  that 
less  thau  14  of  such  locks  would  be  required  on  the  shoals  proper.  On  the  reaches 
between  the  shoals  it  is  possible  to  get  a  channel  by  concentrating  the  water  with 
dams  and  blasting  the  reefs  and  prominences.  Generally  speaking,  material  for  rock- 
dams  is  not  easily  accessible  along  the  river. 

The  total  cost  of  the  work  below  Park's  Mill  (Georgia  Railroad  Bridge)  would  be 
very  far  beyond  any  benefits  to  be  derived  from  it  or  any  necessity  for  it,  and  thenon- 
improvemeut  of  this  would  leave  that  above  the  mill  purely  a  local  ronte  of  only  21 
miles  in  length. 

Ye^^  respectfully, 

C.  iu  Locke, 
AtaUiant  Engineer. 
To  Capt.  R.  L.  HoxiE, 

Corps  of  Engineers,  U,  8,  A. 
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List  ahifwing  the  fall  h^f  seciiona  in  Ooawae  BiveTf  Georgia,  between  Skull  SlunaU  and  Mi^ 

ledjgepille, 

[Datam  plane,  500  feet  beloir  bench-mark  at  Sknll  Shoals.] 


Locality,  dei8cription«  Ao. 


I«ow- water  Bnrface,  below  Skull  Shoals  Dam 

Low- water  sni  fsici^  at  ^or^^a  Railroad  Brldf^ 

Troni  Georgia  Railroad  Bndf^e  to  W.  S.,  below  Park's  mQl- 

dam,   morning  of  January  13;  stage  of  watet,alK>nt  5.5 

feet  abpve  low  water. ^ ' ..:.. 

From  Park's  miU,  over  roujih  water,  without  any  perceptihle 

fall  to  the  eje.  to  head  ofHiirs  Shoals .' 

From  head  to  foot  of  HiU's  Slij>ala ^  , 

From  Hill's  Shoals  to  head  of  Long  SluMils.  ree^'of  jointed 

gnoisaitic  qnartzite,  withoat  perceptibt'e  fall 

From  heud  t*)  foot  of  Long  Shoals 

From  Long  Shotfl^  to  head  of  i  Methodist  Fishery  or  Riley's 

Shoals 

From-head  to  foot  of  Methodist  Fishery 

From  foot  of  last  to  head  of  Laurin's  Shoala" 

From  head  of  Laurin's  to  foot  of  first  division  of  Laurin's 

Shoals -^ 

From  head  to  foot  of  second  division  Lanrin's  Shoa|^ 

From  head  to  foot  of  third  diviH4on  Laurin's  Shoals 

Totals  fur  vjxai  is  probably  all  Jjaurin's  Shoals 

From  Laurm  s  to  end  of  sboal  water  below. 


Elevation  of  water  surfacia  irOm  rise  of  riv^,  night  of  Jan- 
iiar3'  16 

From  laat  To  lower  end  of  even  river,  running  through  forma- 
tion of  mica  schist  (9)  to 


F^m  last  to  hefui  of  Fraley's  Shoals,  over  an  even  river,  in- 
temiptf>d  ab<mt  each  half  mile  by  reefd  of  gneiss,  without 
perce.ptible  fall  to  the  eye 

From  head  to  foot  of  Fraley's  ^oals 

From  \tuKt  to  bead  of  next  shonh 


From  laHt  to  probable  Ittad  of  Fnrman's  Shoala. 

of  J^orman's  Shoals  ...i 


From  head  to  foot 

From  foot  of  Furman's  to  head  of  McEinley's 

From  hT»-ad  to  f»>ot  of  McKinley'H  Slioals 

From  foiit  of  McKinley's. Shoals  to  water  snrf&ce  (4  feet 

above  low  water)  below  the  dam  of  mill  at  Milled i^eville.. 
Difference  of  elevation  of  low  water  at  Georgia  Railrop^ 

Bri<lge  and  below ....* « 

Milled  Seville  mm-dam 

Elevation  of  (gfa<le)  Georgia  Bailroad  Bridge,  above  Park's 

mill 

Elevation  of  M.  &  A.,  above  Milled ceville  (bridge) 

£lev*atioB  of  Ca  R.  R.  d^pot,  Milledgeviila 


o 


•1 


Feet. 


92,609 


110,500 

172,800 
175, 000 

188,700 
102, 300 

196,  IDO 
100,  800 
202, 4U0 

20a.90O 
21il;*00 
2|^<7D0 


222,100 
222,100 
279,200 


382, 700 
334, 800 
338, 800 
351,300 
358,000 
367,600 
368,800 

377,650 

92,500 
877,600 


3 


o  ** 

**^ 

9  ® 


Feet. 


92,500 


18,000 

62,300 
2,200 

13, 700 
3,600 

3.800 
3,700 
2,600 

6,5|^ 
2.400 
4,400 
13,  300 
6,400 


-67, 100 


53,500 

2,100 

4,000 

12,400 

68,000 

'9,600 

1,200 


285,100 


Feet 

479.8 

460.3 


455.3 

43a  7 
436  7 

431.4 
418.6 

417.0 
388.2 
386.5 

377.7 
372.6 
365.0 


358.0 
36L1 
837.  S 


297.7 
291.7 
290.8 
281.4 
263.0 
260.6 
258.6 

253.2 

460.3 
249.2 

496.6 
309.3 
330.6 


5l 


ii 

I* 


19.0 


6.0 

16.6 
2.0 

5.3 
12.8 

1.6 

28.8 
L7 

8.8 
6.1 
7.6 
2L5 
7.0 


2S.8 


89.6 
6.0 
0.9 
9.4 

18.4 

.2.4 
2.0 

6.4 


2n.i 


«5 


I 


S 


0.20 


0.28 

0.27 
0.91 

0.39 
0.35 

0.42 
7.78 
0.66 

L35 
2.12 
L72 
L62 
L09 


0.42 


0.73 
2.85 
0.23 
0.77 
2.71 
0.25 
1.66 

0.61 


0.74 
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IMPROVEMENT  OF  THE  HARBOB  OP  MOBILE ;  OF  ^yARRIOR,  T0MBI6BEE, 
AND  BLACK  WARRIOR  RIVERS,  ALABAMA,  AND  OF  CERTAIN  RIVERS  IN 
MISSISSIPPI— IMPROVEMENT  OF  CHANNEL  TO  BILOXI  BAY,  AND  OP 
HORN  ISLAND  PASS. 


BEPORT  OF  MAJOR  A.  N.  DAMRELL,  CORPS  OF  ESGINEERS,  OFFICER  129 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886,  WITH  OTHER 
DOCUMENTS  RELATING  TO  TBE  WORKS. 

IMPROVEMENTS. 


1.  Mobile  Havbor,  Alabama. 

{Warrior  River,  Alabama. 
Tombigbee  River,   from    Falton  to 
Vienna. 
Tombigbee  River,  below  Vienna. 

3.  Black  Warrior  River,  from  Taseabiosa 

to  Daniel's  Creek,  Alabama. 

4.  Old  Town  Creek,  MisBissippl. 

5.  Noxnl>ee  River,  Mi'ssiBHippi. 

6.  Pascagoula  River^  MisstsHippi. 


7.  Roadst-ead  leading  into  Back  Bay,  Bi- 

laxi,  and  Biloxi  Channel,   Missis- 
Bippi. 

8.  Horn  Island  Pass,  Mississippi. 

9.  Pearl  River,  Mississippi,  below  Jack- 

son. 

10.  Pearl  River,  Mississippi,  from  Jack- 

son to  Carthage. 

11.  Pearl  River,  Mississippi,  between  £d- 

inburg  and  Carthage, 


EXAMINATIONS  AND  SURVEYS. 


12.  Homosassa  Bay,  Florida. 

13.  Back  Bay  at  Handsbovongh,  Missis^ 

sippi. 


14.  Mobile  River  and  Harbor,  from  lower 
anchorage  up  to  the  northern  lim- 
its of  the  city  of  Mobile,  with  a 
view  to  securing  twenty-three  feet 
depth  of  water. 


United  States  Bnghnebe  OFPiOB, 

Mobiiej  Ala.y  August  U,  1885. 

Sib  :  I  have  the  hoaor  to  laclosre  herewith  aana^^  reports  for  fiscal 
year  ending^  Jane  30,  1885,  for  the  works  of  improvement  under  my 
<sharge. 

Very  respectfuHy,  yoar  obedient  servant, 

A.  K  Damrell, 

Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 

(Through  Lieut.  Col.  D.  C.  Houston,  Supervising  Engineer.) 
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Qi. 

IMPROVEMENT  OF  THE  HARBOR  AT  MOBILE,  ALABAMA. 

The  improvement  of  the  chauDel  of  the  harbor  at  Mobile,  Ala.,  was 
begun  by  the  General  Government  ifi  1827,  the  depth  of  water  then  being 
5}  feet  through  Choctaw  Pass  and  8  feet  on  Dog  River  Bar. 

The  appropriations  from  1827  to  1857  were  as  follows : 

By  act  of  Congress,  May  20,  1826 1 $10,000  00 

By  actofCongress,  March  2, 1829 20,000  00 

By  act  of  CongreHs,  June  23,  1834 '. 10,000  00 

By  act  of  Congress,  March  3,  1835 * 17,997  60 

By  act  of  Congress,  March  3, 1837 50,000  00 

By  act  of  Congress,  July  7, 1838 50,000  00 

By  act  of  Congress,  August  30,  1852 50.000  00 

207,997  60 
By  act  of  Congress,  March  3,  1857,  relief  claim 20,80  08 

Total 228,830  68 

The  result  obtained  was  a  channel  10  feet  deep  and  200  feet  wide 
through  the  pass,  and  the  same  depth,  with  width  unknown,  over  the 
bar.  In  1860  the  channel  through  the  pass  wa«  found  to  have  shoaled 
to  7i  feet,  the  depth  of  water  on  the  bar  remaining  the  same. 

No  farther  improvement  was  attempted  until  1870. 

From  1870  to  1875  the  following  amounts  were  appropriated  for  the 
purpose  of  obtaining  a  depth  of  13  feet. 

By  act  of  Congress,  July  11,  1870 $50,000 

By  act  of  Congress^  March  3,  1871 50,000 

By  act  of  Congress,  June  10,  1872 75,000 

By  act  of  Congress,  March  3,  1873 100,000 

By  act  of  Congress,  June  23,  1874 100,000 

By  act  of  Congress,  Mardi  3,  1875 , 26,000 

Total 401.000 

This  amount  was  expended  in  dredging  a  channel  13  feet  deep  and 
300  feet  wide  from  the  mouth  of  Mobile  River  through  **  Choctaw  Pass,^ 
and  in  deepening  and  extending  that  through  "Dog  River  Bar"  to  the 
13-foot  curve  in  the  bay.  The  work  was  completed  in  September,  1876, 
and  the  channel  remained  practically  as  it  was  dredged  until  the  com- 
mencement of  the  present  project,  February  19,  1881. 

In  1878  a  survey  was  directed  to  be  made  in  order  to  determine 
whether  the  existing  channel  could  be  improved  to  a  depth  of  22  feet, 
and  for  this  purpose  Congress,  by  adl  of  June  18, 1878,  appropriated  the 
sum  of  $10,000. 

The  survey  was  made  and  a  report  was  submitted  to  the  Chief  of 
Engineers  suggesting  several  plans  of  improvement.  In  March,  18i0, 
it  was  finally  decided  to  continue  the  former  improvement  by  drodgin^ 
to  a  depth  of  17  feet  with  a  uniform  width  of  200  feet  from  the  17-foot 
cnrve  in  Mobile  Hiv^er  to  the  curve  of  the  same  depth  in  the  lower  bay, 
the  estimated  cost  being  $820,000. 

From  1878  to  June  30,  1885,  the  following  amounts  have  been  appro- 
priated: 

By  act  of  Congress  Jane  18,  1878  (survey)  -$10,000 

By  act  of  Congress  March  3,  1879 lOO.OOO 

By  act  of  Congress  June  14,  18H0 125,000 

By  act  of  Congress  March  3,  l«81 100,000 

By  act  of  Congress  August  2,  1882 125,000 

By  act  of  Congress  July  5,  1884..... 200,000 

Total 660,000 
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UndeF  authority  of  the  act  of  March  3,  1879,  bids  for  dredging  were 
called  for  atid  opened  May  20, 1880,  but  all  being  considered  too  high 
were  rejected  and  the  work  readvertised.  In  the  meantime,  June  14, 
1880,  Congreas  approiiriated  an  additional  amonnt  of  $125,000,  and  the 
contf  act  for  the  total  amount  cte'  $1325,000  w^as  awarded  to  George  G. 
Fobes  &  Gompany,  ef  B'altimore,  Md.,  at  12.3  cen^s  per  cubic  yard,  the 
low.est  bid  «nd«r  the  previous  call  being  24.9  oenis. 

The  contractors  commenced  \y<irk  February  19,  1881,  and  completed 
their  cootrat^t  November  9, 1882,  removing,  in  aocordanjt^  with  the  terras 
of  the  contract,  1,^0,804  cubic  yards* 

The  sum  of  $100,000  was  further  appropriated  March  3, 1881,  and  the 
contract  aw^tded  to  G.  L.  Long,  of  Mobile,  Ala.,  at  11.7  cents  per  cubic 
yard.  He  commenced  work  on  .March  21,  1882,  and  finished  Jatiuary 
24, 1883,  remoiving  7S4,730  eublfe  yards. 

On  August  2,  1882,  the  sum  of  $125,000  was  appropriated,  and  the 
contract  aw^ded  to  B.  Moorei,  of  Mobile.,  Ala.,  at  12.3  cents  per  eubio 
yard.  The  work  was  be^jwn  January  24,  1883,  and  finished  February  9, 
1684,  the  contractor  having  removed  888,093  cubic  yards. 

.No  further  appropriation  having  been  made  and  the  funds  available 
being  exhausted,  work  on  the  harbor  was  suspended. 

Gongrfess,  by  act  iluly  5,  1884,  made  an  appropriation  of  $200,000  to 
•ontinne  the  improvement,  and  the  contract  was  awarded  to  Tobias 
Burke,  of  Mobile,  A-la.,  at  9  cents  per  cubic  y^rd.    (See  Abstract.) 

Two  alterations  have  been  made  in  the  original  project. 

First  On  accoujnt  of  the  sharp  bend  and  nature  of  the  material  at  the 
mouth  of  Mt>bile  Kiver,  the  width  of  the  channel,  as  far  as  the  upper 
gap  of  the  ob)structions,  a  distance  of  3,820  feet,  will  be  increased  to 
300  feet. 

At  the  upper  gap  there  is  a  defection  io  the  direction  of  34°  6'  to  the 
right,  atid  993  feet  iurther  south  another  of  28°  53',  on  account  of  which 
th^  channel  will  be  dredged  400  feet ;  the  remaining  portion  of  tlie  chan- 
nel between  the  obstructions,  in  tengtk  equal  to  4,616  feet,  will  be  250 
feet  in  width. 

Second,  It  was  also  deemed  advisable,  on  account  of  the  low  tides 
during  the  wint-er  months,  to  increase  the  central  depth  to  18  feet  at 
mean  low  tide  ot  17  feet. 

The  condition  of  the  channel  previous  to  the  commenceraent  of  the  • 
preijent  improvement  was  such  that  vessels  loading  to  a  greater  depth 
than  12J  feet  bad  to  have  their  cargoes  lightered  or  rafted  to  and  from 
the  city,  a  distance  of  28^  miles,  at  great  expense  and  frequently  at  con- 
siderable loiss. 

TUe  contractor,  Mr.  Tobias  Burke,  commenced  operations  on  Septem- 
ber 19,  1884,  and  the  progress  of  the  improvement  during  the  fiscal  year 
ending  June  30,  1885,  has  been  as  follows: 

First.  The  total  number  of  cubic  yard«  of  material  removed  during 
the  present  fiscal  year,  according  toilie  terms  of  the  contract,  ■**  1,296,841. 

Second.  Those  portions  of  Gut  No.  3,  remaining  undredged  at  the  end 
of  the  fiscal  year  of  1853-1884,  haye  been  removed,  giving  a  minimum 
width  of  125  feet,  and  central  depth  of  17  feet  at  mean  low  tide,  from 
the  curve  of  that  depth  in  Mobile  River  to  same  curve  in  the  lower  bay. 

Third.  From  Gluster  No,  31,  which  is  at  the  elbow  on  Fowl  River 
Shoals,  the  fourth  cut  has  been  dredged  to  the  southern  entrance,  a  dis- 
tance of  9.88  miles,  increasing  the  width  to  145  feet. 

Fourth.  From  Gluster  No.  31  to  2,266  feet  south  of  cluster  No.  35;  also 
from  Gluster  No.  38  to  1,112  feet  south  of  Gluster  No.  40,  a  total  distance 
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of  3.01  miles.    Gut  No.  5  has  been  removed,  increaciiDg  the  width  to  190 
feet. 

A  careful  survey  of  the  entire  chann^  was  made  during  the  spring 
and  summer  of  1885,  and  its  condition  was  found  to  be  as  follows: 

FirsL  Commencing  at  the  18-foot  curve  in  the  Mobile  River  the  course 
of  the  channel  is  south  390  2(K  east  (true  course)  20  miles  to  cluster  of 
"Piles  No.  1 ;  there  it  is  deflected  lo  49'  to  the  left,  bearing  south  41^49' 
easst  330  feet  to  Pile  No.  1,  locate*!  on  the  end  of  Pinto  Island  Spit^  At 
Pile  No.  1  the  course  of  the  channel  turns  15^27'  further  left,  and  bears 
south  5(P  26'  east  to  the  upper  gap  of  the  obstructions,  a  distance  of  4 
miles.  This  entire  portion  of  the  channel  is  what  is  known  as  Choctaw 
P}i88,iR  72  miles  in  length,  and  has  a  central  depth  varying  from  20  feet  to 
23  fipet.  The  distance  between  the  top  of  the  slopes  =  180  feet  (the  depth 
outside  of  dredged  channel  is  12  feet),  and  tliroughout  a  width  of 
140  feet  it  is  17  feet  deep,  and  for  a  width  of  100  feet  it  is  19  feet  deep 
at  mean  low  tide.  It  was  originally  dredged  145  feet  wide,  witli  deptQ 
of  19  feet.  The  nature  of  the  material  is  a  stiff  blue  clay,  with  a  top 
layer  of  sand  2J  feet  maximum  thickness  for  about  1,610  feet. 

In  the  spring  of  1881  a  single  cut  of  35  feet  was  made  and  almost 
immediately  refilled.  In  the  fall  of  1^82  four  cuts  were  taken  out  at  once. 
There  is  no  evidence  of  any  shoaling  since ;  on  the  other  hand,  it  has  in- 
creased both  in  central  depth  and  width. 

Second.  At  the  upper  gap  of  the  obstructions  a  bend  of  34^  6'  to  the 
right  was  made,  the  channel  bearing  south  22^  20^  east  to  Cluster  No. 
2,  a  distance  of  993  feet,  and  was  dredged  in  1881  and  1882  245  feet 
wide  and  18  feet  deep.  This  portion  hats  now  a  minimum  central  depth 
of  20  to  21  feet ;  width  between  top  of  slopes  is  290  feet ;  is  18  feet  deep 
thrf)ughout  2:>0  feet^  and  19J  feet  deep,  with  a  width  of  160  feet. 

Third.  At  Cluster  No.  2  the  course  of  the  channel  was  further  de- 
flected to  the  right  28^  53',  bearing  south  4°  33'  west  to  the  lower  gap 
of  the  obstructions,  a  distance  of  4,616  feet  =  .87  mile,  was  OFiginaUy 
dredged  105  feet  wide  and  18  feet  deep  in  1881-1882;  this  portion  has 
now  a  central  depth  of  19  feet  to  20  feet;  width  between-  top  of  slopes 
is  150  feet,  is  17  feet  deep  throughout  110  feet,  and  has  a  depth  of  18 
feet  to  19  feet  for  90  fe^t  in  width. 

The  nature  of  the  material  between  the  obstructions  is  a  mixture  of 
clay  and  sand,  the  quantity  of  the  latter  gradually  dirainishiug  until 
,tbe  lower  gap  is  reached,  where  the  material  is  ©omparativery  tree  of 
»and. 

Fourth.  At  the  lower  gap  of  the  obstructions  the  direction  changes 
12°  24'  minut.es  to  the  right,  bears  south  15Jo  west  to  Clu^tep  No.  5, 
north  end  of  the  elbow  on  Dog  River  Bar,  a  distance  of  1.79  miles. 
The  elbow  is  .26  mile  in  length,  makes  an  angle  of  10^  14'  to  the  left, 
and  bears  south  6°  west  to  Cluster  Ij^o.  6. 

At  Cluster  No.  6  the  channel  is  changed  in  direction  10^  17'  to  the 
left,  bearing  south  5Joeast  to  Cluster  No.  31,  a  distance  of  12.63  miles. 
The  nature  of  the  material  from  the  obstructions  to  Cluster  11  is  a  stiff 
blue  clay,  comparatively  free  of  sand  or  sediment  between  Clnslers  11 
and  12,  is  the  crest  of  the  Dog  River  Bar,  and  the  substratum  of  cHy  be- 
ing covered  with  a  layer  of  compact  sand  from*0  to  2J  feet  in  thickness; 
from  Cluster  No.  12  to  Cluster  No.  20  (3.98  miles)  the  material  is  en- 
tirely free  from  sand.  At  Cluster  No.  20  commeiuses  the  shell  reefs  of 
the  Fowl  River  Shoals,  extending  south  to  Cluster  No.  29  about  4J  miles 
from  Cluster  No.  29  to  Cluster  No.  31;  the  material  is  the  same  as 
above  the  shoals. 
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From  the  lower  gap  of  the  obstructioDs  to  Cluster  No.  31  three  cuts 
have  been  dredged  with  total  width  of  105  feet  and  depth  of  17  to  18  feet. 

This  portion  of  the  channel  has  now  a  central  depth  of  17^  to  18i  feet, 
with  a  bottom  width  of  50  feet  and  distance  between  top  of  slopes  of 
140  feet. 

There  is  one  shoal  place  in  this  part  of  the  channel  with  a  depth 
varying  from  16  feet  to  18  feet  between  Pile  No.  14  and  1,470  feet  south 
of  Chister  No.  7, 127  miles  iu  length.  This  shoal  extends  north  and  south 
of  the  experimental  cut  of  22  feet,  recommended  by  the  Board  of  En- 
gineers in  their  report  of  February  28,  1880  (page  1005,  Part  11,  Re- 
port of  Chief  of  Engineers,  1880). 

The  cnt  is  located  in  the  elbow  on  Dog  River  Bar;  was  dredg:ed  in 
September,  1882,  with  a  width  of  100  feet,  length  of  300  feet,  and  depth 
of  22  feet  at  mean  low  tide.  It  was  sounded  in  February,  1884,  and  a 
minimum  central  depth  of  20  feet  was  found,  and  a  depth  of  17  feet 
tbronghoHt  a  width  of  125  feet.  In  May,  1885,  the  cut  was  again  ex- 
amined, and  tke  center  depth  was  found  to  be  from  18^  feet  to  19J  feet, 
with  a  ^epth  of  17  feet  125  feet  broad,  the  width  between  the  tops  of 
the  slope  being  165  feet.  It  would  therefore  appear  that  the  diminisheed 
depth  is  due  to  the  sides  atnd  ends  of  the  cuts  assuming  the  natural 
8lo]ie  of  the  material  composing  the  bottom,  as  it  was  originally  dreilged 
with  perpendi(;uflas  banks  100  feet  apart.  The  depth  of  water  outside 
of  the  channels  at  the  lower  gap  and  the  ex|>erimental  cut  is  10  feet, 
then  gradually  increases  to  13  feet  at  Cluster  No.  14,  which  is  the  end 
of  the  13-foot  channel ;  decreases  to  12^  feet  on  Fowl  River  Shoals  and 
is  this  depth  at  Cluster  No.  31. 

Fifth.  Cluster  No.  31  is  at  what  is  known  as  the  **  Fowl  River  Shoals 
Elbow.''  Here  the  course  of  the  channel  is  deflected  13^  40'  to  the  right, 
bearing  south  TJ^  west  9  88  miles  to  the  17-foot  curve  in  the  lower  bay, 
and  is  «o  located  that  the  northern  extremity  of  the  curve  of  22  feet 
may  be  reaehed  without  further  change  in  the  course. 

Sand  Island  light-house  is  exactly  in  range  with  the  west  bank  and 
distinctly  visible  at  Cluster  No*  31. 

FroAi  Cluster  No.  31  to  2,26(5  feet  soutii  of  Cluster  No.  35  (2.47  miles) 
the  present  width  is  190  feet  with  a  depth  of  18i  feet  having  a  width 
of  100  feet;  from  this  j>oint  to  Cluster  No,  38  (1.15)  miles)  the  width  is 
125  feet,  with  a  depth  of  18i  feet  throughout  50  feet ;  from  Cluster  No.  38 
to  1 ,112  feet  south  of  Cluster  No.  40  (1.24  miles)  Cuts  Nos.  4  and  5  have 
been  dredged,  giving  a  widih  of  100  feet  between  the  top  of  the  slopes 
and  bottom  width  of  100  feet  with  17^  feet  depth ;  from  this  latter 
point  to  Cluster  No.  43*  (1.35  miles)  the  top  width  is  200  feet  and  a  depth 
of  16^  ta  17  feet  throughout  60  feet ;  and  lastly  from  Cluster  No.  43  to 
Cluster  No.  50  (3j67  miles)  the  top  width  is  200  feet,  with  a  width  of  50 
feet,  having  a  depth  of  19  feet  to  20  feet  of  water  at  mean  low  tide. 

Tne  nature  of  the  material  is  comparatively  firm  from  Cluster  No.  31 
to  Cluster  No.  45.  From  Cluster  No.  45  it  gradually  becomes  soft,  and 
offers  but  slight  resistance  to  vessels  of  1  foot  greater  draught  than  the 
depth  of  water. 

The  natnral  slope  is  very  flat,  and  consequently  considerable  shoal- 
ing has  taken  place,  and  will  continue  to  do  so  until  sufficient  width  has 
been  attained. 
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Dredged  1881-1885, 

Re^xamiaed  -fane 
and  Julj,  1885l 

• 

Sections. 

• 

.     -& 

3 

• 

•s 

• 

Mitaimum  top 
width. 

Jl 

Initial  point  K<Aile  Blrer  to  Upper  Oftp  of  tbe  obstrno- 

tlona 

Unner  Gao  to  Cluster  No.  2 - 

MOu. 

.72 

.19 

.87 

14.68 

2.47 

1.15 

L24 

1.35 

3.67 

Feet 

145 

245 
105 
105 
175 
135 
175 
125 
125 

Feet 

19-20 
18-19 
18-19 
18-19 
18-19 
18-19 
18-19 
1«-19 
18-19 

JVeC 

180 
290 
150 
140 
190 
125 
190 
200 
200 

Feet. 

W-23 
»-2l 
4»  -20 

Clniiter  No.  2  to  Lower  Gap ,» 

Lower  Gap  to  Fowl  River  Elbow  (Clnater  31 ) 

Fowl  Kiver  Elbow  to  2. 268  feet  south  of  CVbuter  N«.  35 
8,268  feet  sooth  of  CloHter  No.  35  to  Cluster  Xo.  38. . . .  .V 

Cluster  No.  38  to  112  feet  south  of  Cluster  No.  40 .*. 

il2  south  of  Cluster  No.  40  to  Cliieter  No.  43 

CliAter  43  to  soutJiem  end  of  eha&nel 

17H« 
17i-lP 
1^4-18 
161-17 
17M6 

That  portion  of  the  river  from  whieh  the  wrecks  of  the  brig  New  York 
and  the  lighter  Ariington  vere  removed  March,  1884.  was  nnsurveyed 
during  May,  1885.  No  portions  of  the  wrecks  were  found,  and  on  the  site 
of  the  New  York  there  is  now  16.6  feet  of  water,  and  10  feet  on  that  of 
the  Arlington.  The  shoal  in  the  river  at  the  foot  of  Oharles^n  street, 
below  the  New  York,  has  decreased  in  length  ajbout  80  feet,  and  depth 
of  water  increased  six-tenths  of  a  foot.  The  shoal  at  the  foot  of  Monroe 
street,  north  of  the  wrecks,  Riemaiios  unchanged,  while  the  carve  of  18 
feet  in  depth  has  been  more  uniform. 

Length  of  each  cut  dredged. 


-  — ~ — ■— "■ —  —  —      '                                   »  " 

Cuts. 

1 

Wide. 

Leujsth. 

Cut  No.  1 

FteL 
40 
35 

as 

3D 
45 
35 

IftlM. 

^.35 

Cut  No.  2 . 

■ 

36i35 

Cat  No.  3 

2t3S 

Cut  Na  4 

10.71 

Cut  No.  6 

- 

3.90 

Cute  Nos.  6  and  7 

**"*"****"**********"*"'**"**"**  •••••••••••••••-•     ...... 

.38 

KUMBBR  OF  CUBIC  TARDS  OP  MATERIAL  RRMOVRD   FROM   THE   CH.<?C!?BL   FROM  OOM- 

MB^XEMBN'T  OF  PRESENT  PROJECT  TO  JUNE  30,  1885. 

GAbic  ysrds. 

Under  contract,  George  C.  Fobeg  «fe  Co 1, 610,  >*4 

Under  contract,  G.  L.  Long 7*24,7^^0 

Under  contract,  R.  Moore S^S,  093 

Under  contract,  Tobiaa  Burke  (1884-'85) 1,296,841 

Total 4,520,46a 

The  amount  of  material  remaining  to  be  removed  in  order  to  complete 
the  improvement  as  at  present  projected  is  approximately  estimate<l  for 
a  17-foot  channel  (allowing  20  per  cent,  increase  of  volume)  to  be 
2,340,513  cubic  yards,  and  allowing  1  foot  from  tbe  initial  point  in  the 
river  to  Cluster  No.  31,  and  l^  feet,  from  Cluster  No.  31  to  the  southern 
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entm^nce,  the  amount  to  be  Femoved  is  aptproiffimatcHj  estimated  at 
2,944,883  cable  yards,  dtetr^bated  as  follows : 


Looftllty. 


From  the  Ihitfal  point  in  the  river  to  the  IT^per  Gap,  .72  mile  in  lengthr 

150  f.»fl  wide -'.-. 

From  tapper  Gnp  to  Claster  No.  2,  .19  mile  lenf^th,  140  feet  width 

From  CliiMter  No.  2  to  Lower  Gap,  .87  mile  len^h.  140  fc-et  width , 

From  Lower  Gnp  to  Claster  No.  31,  14.68  miles  length,  00  feet  wide 

From  Cluster  No.  31  to  2,266  feet  south  of  Cluster  No.  35,  2.47  miles  in 

len^h,  40  feet  wide • ^ .     .. , 

From  2,266  feet  Hoath  of  ClnsterNo.  35  to  Cluster  No.  38, 1.15  miles  length, 

00  ft-et  width      .. 

FnMii  Clunter  No.  38  to  1,112  feet  south  of  Cluster  No.  40, 1.24  miles  length, 

40  feet  wide -^ 

From  1,112  feet  sooth  of  Cluster  No.  40  to  Cluster  No.  48,  1.35  mUes  in 

length.  120  feet  wide.. .. 

From  Claster  Nu.'  43  to  southern  entra^oe,  2.67  miles  In  length,  120  feet 

wiile 


Total 


Cfubic  yardt.  ,  OuHe  yardt. 


102,437 

30.180 

04,608 

1, 774, 023 


80,^680 

24,024 

66.420 

li  468. 670 

708,286 

M,764 

48,815 

180,  532 

380, 432 


2, 360, 513 


18  feet 


125.407 
181.187 
56,047 
106,610 
483,  «tl 


2.044,688 


Pi  ior  to  October,  1882,  all  vessels  of  gFoater  draii-ght  than  11^  feet  to 
12  feet,  with  very  few  eTxceiitions,  aDchored  ia  the  lower  bay,  and  their 
cargoes  in  and  out  were  lightered  to  and  from  the  port,  a  distance  of 
2Si  miles,  at  great  cost^  loss  of  time,  and  frequently  considerable  loss  of 
cargo. 

The  channel  of  17  feet  in  depth,  with  a  width  of  75  feet,  was  opened  in 
October,  and  during  the  business  season  of  1882-'83  all  vessels  of  every 
description  entering  the  bay  came  up  to  the  wharves  of  the  port,  there 
took  on  full  cargoes  or  loaded  to  an  average  draught  of  16J  feet,  and  in 
many  cases  from  17  feet  to  17^  feet;  then  passed  through  the  channel 
to  sea  or  to  the  lower  anchorage,  where  they  finished  loading  to  22^  feet, 
23  feet  being  the  depth  at  mean  low  tide  on  the  outer  bar.  But  owing  to 
the  great  damage  done  the  channel  by  vessels  getting  on  the  banks, 
causing  delay,  as  well  as  pressing  the  material  into  the  dredged  channel, 
thereby  diminishing  the  depth,  it  was  deemed  best  to  limit  the  draught 
to  15^  feet  to  16  feet;  consequently  the  average  draught  during  1883, 
1884,  and  1885  has  been  15J  feet,  the  maximum  draught  being  17  feet. 
No  material  delay  in  passing  through  the  channel  was  experienced. 

The  improvement  so  far  as  it  has  progressed  has  given  general  satis- 
faction. 

The  amount  of  funds  available  during  the  fiscal  year  ending  June  30, 
1886,  will  be  expended  in  removing  those  portions  of  Cuts  4  and  5  remain- 
ing to  be  dredged  between  the  Fowl  Kiver  Elbow  (Cluster  ]S"o.  31)  and 
the  southern  entrance,  and  as  much  of  Cut  No.  6  as  possible.  The 
amount  available  will  probably  increase  the  width  of  this  portion  to  200 
feet. 

The  amount  of  $240,000  could  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1887,  and  would  carry  to  successful  completion  the 
improvement  as  at  present  projected. 

A  small  amount  may  be  required  to  redredge  that  portion  of  the 
Fowl  River  Elbow  that  has  shoaled  to  16  feet,  caused  by  the  narrowness 
of  the  channel  and  the  soft  nature  of  the  material. 

The  amount  tiiat  has  been  appropriated  toward  increasing  the  depth 
from  12J  feet  to  17  feet  at  mean  low  tide  is  $660,00i». 

The  total  expended  by  the  General  Government  pn  the  improvement 
of  the  channel  of  Mobile  Harbor  since  1827  is  $1,289,830.38,  resulting 
in  a  gain  of  depth  from  6^  feet  to  17  feet. 
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The  benefits  to  be  derived  from  the  improvemeat  wfaea  oompleted  are 
as  follows: 

The  saving  of  28J  miles  of  lighterage,  which  on  cotton  alone  daring 
the  fiscal  year  amounted  to  at  least  $32,000;  the  large  increase  of  ship- 
ping seeking  this  port,  which  in  1881-82  amounted  to  243  vessels,  with 
a  tonnage  of  100,719,  and  in  1884:-'85  to  310  vessels,  with  a  tonnage  of 
13(>,144;  the  greater  facility  and  safety  in  discharging  and  loading  at 
the  wharves  of  the  port. 

The  improvement  U  located  in  collection  district  of  Mobile,  Alft.  Mobile  is  the 
nearest  port  of  entry,  and  is  Hitoated  at  the  northern  entrance  of  the  projected  chaD- 
nel,  26i  mih;8  from*  the  southern  entrance  to  the  same,  and  36  miles  from  the  ootor 
bay  baoy  in  the  Gulf  of  Mexico. 

Money  statement. 

July  1,  18'^4,  amount  available $374  57 

Amount  appropriated  by  act  approved  July  5,  1884 200,000  00 

200, 374  57 
July  1,  16S5,  amount  expended  during  fiscal  year,  exclusive  of 

outHtamling  liabilities  July  1,  1884 $112,962  44 

July  1,  1885,  outstanding  liai>ilities 11,571  52 

124,533  96 

July  1,  l'^85,  amount  available 75,840  61 

{  Amount  (estimated)  required  for  completion  of  existing  project 240,000  00 

I  Amount  that  can  be  protitably  expended  in  tirtcal  year  ending  June30, 1887  240,000  00 

Submitted  iu  compiiauce  >vith  requirements  of  section  2  of  river  and 
I      harbor  acts  of  lc6(j  and  18rt7. 

Abstract  of  hida  received  and  opened  August   12,  1834 — Dredging  in  Mobile  ffarh<fr, 

Alabama.  • 


No. 

1 

2 

3 
4 

5 

e  1 


Names  of  bidders. 


G«  orso  C.  Fobos  &  Co.,  Mo- 
l>il««,  Ala. 

Jaiiifrt  E.  Slaii)(hter,  Mobile, 
Ala. 

R.  M(M»ri'.  Mobile,  Ala 

Aiu'ii(  ail  DumIj:  i  II  g  Company, 
IMnl.idi'li.hia,  Tii. 

Totiias  liiiikt'.  Mobile.  Ala  — 

8.  N.  Kimball,  Apalachicolu, 
Fla. 

liriison  <t  McNee,  Sau  Fran- 
cisco, Cal. 


Price  per 
cubic 
yard. 


Cents. 

n* 

10.74 

10 
14 

0 

124 

15 


Time  of  commencing  work, 


In  accordance  with  sped 

fi cat  ions. 
do 

do 

do 

do 

do 

do 


Time  of  completinj;  work. 


In  accordance  with  sped- 
licationB. 
Bo. 

Do. 
Do. 

Do. 
Do. 

Do- 


COMMERCIAL  STATISTICS. 

Tb«^  following  statistical  statement  for  the  years  of  1884  and  1885  was  furnished  by 
the  collector  of  customs  at  this  port : 

ENTRANCES. 


Description. 

Jane  30, 1885. 

Jane  30, 1884. 

Vessels. 

Tonnage. 

Crew. 

Vessela. 

Tonnage. 

Cnw. 

y orni  cm           .............•....••.••-•-•••••• 

124 
37 
47 

73, 713 
11.128 
17.309 

1,458 
241 
330 

165 
66 
50 

114. 141 

22,555 

9,015 

a.J» 

OnnHtwiftA        ...    .    ... ......^..... .••••.•••• 

an 

AniArican      ....  ............«••••.••..•••.•■ 

18 

- 

Total        

208 

102.210 

2,029 

281 

145.711 

I*lfl 
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CLEAB^NCBS. 


DesoriptioiL 


June  30, 1885. 


YesflelB. 


Foreign 

Coastwise 

American \.i 

Total 


136 
45 
38 


219 


Tonnage. 


87,466 

8,187 

19,068 


114, 721 


Crew. 


1,744 
371 
171 


2.286 


Jnne  30,  1884. 


VeMels. 


155 
54 
51 


260 


Tonnage. 


105. 714 
17.788 
10,  0F8 


133,590 


Crew. 


J,  975 
43a 
380 


2,788 


IMPORTS  AND  EXPORTS. 


Beeoription. 


Dalies  on  im  porta ^ 

Tonnage  dues 

Hospital  collectiona 

Miscellaneoas 

Total  collections ^ 

Exports  to  foreign  ports 

Imports  of  foreign  goods 


1885. 


1884. 


|7,  513  97 

3,  438  36 

1,470  50 

968  75 

$50,  324  51 

22, 517  70 

3, 742  7» 

5,  012  67 

15,391  58 

81,597  67 

3,  015,  082  00 
120,  046  00 

3,  836,  449  OO 
282. 786  00 

Mobile  Cotton  Exchange  atatisiies. 


Cotton  receipts. 


Via  Alabama  Biver bales. 

Via  Tombigbee  River do... 

Via  Warrior  River do... 

Via  Mobile  and  Ohio  Railroad do... 

Via  Mobile  and  Montgomery  Railroad do... 

Coastwise  via  Pensacola do. . . 

Total do... 

Coffee  importations sacks. 

Naval  stores. 

Resin barrels. 

Turpentine do... 

Tar do . . . 


Pitch do... 

Salt  imported  from  Liverpool  direct sacks. 

Salt  imported  from  Liverpool  indirect do... 

Salt  imported  from  Yoiinillion  Bay do... 


Total 


1884-'85. 


40,  862 
47.  8J»0 
5,  333 
70,  624 
65, 142 
10.  558 


240.  31)9 


27,  87S 


163, 437 
37, 487 


1883-'84. 


29,759 
35,  224 

5,804 

n4..'il3 

68,710 

6,  H35 


260.911 


10.  hO'J 


228,  Ol.'i 
43,  228 

450 


2,  000 

29.  r>H2 

1,980 


31,  568 


1881-'82. 


39,692 

45, 404 

964 

123,  568 

59. 460 

2,073 


271, 260 

23,  332 

160,  971 

25,314 

440 

2, 7r.o 

28,  398 

8.  :)88 

75,  557 

112, 54a 


Comparative  statement  of  ahipmenta  of  cotton  to  foreign  and  coastwise  ports. 


Direction. 

Bales. 

1885. 

1884. 

1881. 

• 

Value. 

Bales. 

BaleA 

43,830 

25.  559 

190,  095 

$2, 308,  581 

1, 346.  958 

10, 016,  006 

57,537 

16.383 

186,  991 

46.36» 

r! AOJitTri AA  liv  voftaelfl  .•...«.....••••.•••..••••••••••.•..•••.. 

TntArior  bv  rail .............................................. 

224,' 894 

Total - 

259, 484 

13, 671,  545 

260, 911 

271,260 
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yumber  and  ekaraeter  of  veaaeU  emga^  m  Ue  irafie  of  MohiU  Harhor,  Aimham^ 


81oop«>^ *• 

8cb«M>uen 

Tags 

Bapu««  

YuhiDg  mnMckt. 

Total 


4 

877 

17 

IS 

24 

80 

12 

XUi 

!      31 

2.SM 

6 

1^ 

5.Stf 


Comparative  itatement  of  timber,  lumber^  ^.,  $hipptd  ly  veeuHe  to  foreign  and-  coaMtwim 

porta. 


DeacriptioiL 


1885. 


Ifiunb^r: 

Foffclen  .- —  ..feet  B.M.. 

Coftstwifte ^..do — 


15.  3ffJ,  W8 


Total 


Timber,  nawn  and  beim : 

F(rt.>-i{rn -fc  — feet- 

Colstwiife   do.-'. 


22.  JTO,  703 


ToUl 


.1 


Shintrlt'A: 

FoFfJim nnmb©r..j 

Coafttwise do... 


68fi.  800 
900.  UUO  \ 


Total I     1.  Siifl.  i?00 


3X1 


Staves : 

Fon'ijrn  .. 
Coastwise 


Total 


94, 201 

150.  000 


244, 261 


Yalxu. 

$178.  G22     15. 120, 995 

75.  197       5. 043.  8  J3 


188L 


11.5S1.244 
9.587.56 


253,  819  '  20,  764. 708  !  21, 118,  d<i8 

r 

37,443v672  f        385.426  '  40.735,536  |  20,326.056 

3A632  I  131.8a 


41,085,16d  j    20,457.888 


2,  O'i;^ 


1, 77»,  500 

1,  i£t7;ooo 


3.90o,oeo 

2,100.000 


X  570  I    2. 975.  500  I      6. 060. 000 


11,947 


11,947 


64,  5U 

6,000 


70.544 


91,462 


91,462 


Mobrte  Produce  Exchange  iftatistide. 


Articles. 


»  ^*  •  •  i 

Fi>*h  anil  oyntfrs - •*■ ••-- valae. 

Vi'jrotablej* do  .. 

"Woo!      ponmls. 

Al  ♦U;inJi  coal     tons. 

rtiitiHvlvauia  and  English  coal - do  .. 

B-iiri-'inii    rolls. 

C  ttTm  lii'S bandU'S 

Ihuon ..caMks. 

Flour banela 

MoliiHNi's do  .. 

gii.rar hogsheads. 

Whinky barrels. 

Park   - do 

Fertilizers ...-- sacks. 

Com     do     - 

Bran •' ^do... 

Hav      '. bales. 

Tobacco boxes. 


$250. 000 

200.  (KK) 

4.i0.  (100 

30.310 

573 

20.939 

13.  :«7 

7.  856 

109,  0(l3 

4.447 

2,  362 

6, 204 

1,  268 

88.193 

215.  010 

47.  491 

30.  302 

18, 280 


$210. 

232. 

340. 

19. 

18. 
40. 

7, 
100, 
3, 
3, 
5. 
2, 

97. 
370. 

55. 

40. 

18. 


188L 


in    ( 


600 

480 

OOO  I 

598  I 

891  I 

471 

6H6 

4«2 

079 

084 

926 

945 

439 

433 

417 

491 

891 

771 


$150,000 

174.481 

325. 7t« 

8.188 

2,701 

9,257 

42.31S 

8,8'J9 

90.013 

5,773 

4,033 

7,864 

1,874 

57.06 

345.307 

43,S98 

27,480 

I7.40i 
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In  port  Jane  30, 
1882. 

• 

1 

1 

• 

O 

• 

a 
o 
H 

Cargoes. 

Ballaat. 

Description. 

Foreign. 

Coastwise. 

Foreign. 

Coastwise. 

In. 

Oat. 

3 
12 
63 

10 
50 

In. 

Ont 

In. 

Oat. 

In. 

Oat. 

Steanten 

3 

13 

78 

23 

109 

1. 514 
14,802 
51,  642 

6,127 
22,675 

24 

1 

10 

64 

3 

9 

0 

1 

1 
1 
4 
9 
67 

Ships   

1 

5 

7 

•17 

"*'e' 

13 
53, 

1 

Barks 

0 

3,632 

9 

Brigs    .. 

0 

Schooners - . 

8 

327 

5 

Totftl 

17 

3,959 

226 

96,760 

34 

138 

80 

* 

72 

87 

1 

82 

15 

1884-1885. 


Steninera  ........ 

4 
11 

118 
17 

142 

2,076 
13,  326 
79,061 

5, 284 
29,944 

2 

3 

2 

I 

Ships   

Birks  

1 
3 

1, 135 
2,203 

18 

3 

49 

11 

107 

16 

55 

12 
97 
12 
23 

1 

1 

52 

6 
'"63' 

'2 

7 

1 
32 

5 

Brigs 

I 

Schooners 

14 

3,015 

22 

Total 

18 

6,353 

202 

129,  691 

70 

189 

54 

72 

144 

2 

42 

29 

Q   2. 

IMPROVEMENT  OF  WARRIOR  AND  TOMBIGBEE  RIVERS,  ALABAMA  AND 

MISSISSIPPI. 


WARRIOR  RIVER. 

The  examination  and  partial  survey  of  this  river  was  made  in  1874, 
and  the  report  thereon  may  be  found  in  the  Keport  of  the  Chief  of  En- 
gineers for  1875,  Part  II,  page  16. 

In  its  original  condition  the  river  was  navigable  for  boats  of  2,000 
bales  capacity  during  the  winter  and  spring  as  high  as  Tuscaloosa,  the 
depth  of  water  during  this  period  (usually  about  five  months)  seldom 
falling  below  10  feet.  With  less  water  than  this  the  snags  became  dan- 
gerous, and  with  the  stage  reduced  to  4  or  5  feet  above  low  water,  navi- 
gation for  any  practical  use  was  brought  to  a  close. 

The  obstructions  to  low-water  navigation  rendering  it  impracticable 
were  numerous  snags  and  sunken  logs  lying  mainly  in  the  bar-chutes, 
but  scattered  along  the  reaches  also.  ' 

Ninety  bars  and  reefs  with  a  ruling  depth  on  them  of  12  to  30  inches, 
and  overhanging  trees,  which  were  also  troublesome  on  good  boating 
stages,  often  carrying  away  steamboat  chimneys  and  damaging  their 
upper  works. 

The  improvement  was  authorized  by  act  of  Congress  of  March  3, 1875, 
and  the  project  recommended  and  approved  was  to  create  a  low- water 
channel  of  not  less  than  80  feet  in  width  by  4  feet  in  depth,  by  deepen- 
ing the  bars,  removing  the  snags,  and  cutting  down  the  overhanging 
trees. 

The  estimated  cost  was  $151,103. 

Work  was  commenced  in  July,  1875,  and  has  been  continued  annually, 
for  an  average  period  of  four  months  in  each  year. 

85  £ 
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The  working  time  could  have  been  doubled  with  advantage  had  the 
amoant  of  funds  available  for  the  improvement  permitted. 

As  soon  as  practicable  after  the  appropriation  of  July  5, 18^,  became 
available,  the  boats  (log-boat,  quarter-boat,  and  two  barges),  which  had 
been  lying  in  Mobile  ^r  ten  mouths,  were  placed  upon  the  ways  for 
repairs. 

These  were  completed  by  October  1,  and  for  the  next  two  months  the 
boats  were  employed  upon  the  lower  Tombigbee,  waiting  an  opportu- 
nity for  being  towed  up  to  the  mouth  of  the  Warrior.  On  the  9th  De- 
cember worlc  on  the  Warrior  was  resumed  near  its  mouth,  and  one 
week  later,  a  suitable  towing  stage  occurring,  the  boats  were  taken  to 
Buzzard's  Bar  (98  miles)  for  the  purpose  of  sloping  and  protecting  the 
caving  bank  at  that  place. 

On  the  17th  January  the  river  became  too  high  for  profitable  em- 
ployment of  the  force,  and.  work  was  suspended. 

Deducting  the  time  consumed  in  towing,  only  four  weeks  were  spent 
upon  the  improvement,  and  the  work  accomplished  was: 

Snags  removed 54 

Trees  pnlled  back  and  cut  up  near  Buzzard's  Bar 213 

Cords  of  brush  cut  and  piled  for  fascines 500 

The  snags  were  taken  out  for  a  distance  of  15  miles  from  the  mouth 
of  the  river,  and  were  fresh  dejiosits  since  1883.  With  the  exception 
of  the  brush  cut  for  fascines,  no  new  work  was  undertaken. 

The  total  amount  of  work  done  in  the  ten  years  during  which  the  im- 
provement has  been  in  progress  may  be  itemized  as  follows  : 

Number  of  mouths  at  work 42 

Number  of  bars  worked  on 49 

Linear  feet  dams  and  jetties  built 31,  (K^ 

Linear  feet  of  wattled  screens 3,069 

Linear  feet  of  bank  partially  sloped  and  planted 3/2U0 

Number  of  overhanging?  trees  cut 8,:?75 

Number  of  snags  and  sunken  logs  removed 7,46d 

Steamboat  wrecks  removed 2 

The  aggregate  length  of  bar  improvement  originally  required  was  U 
miles.  Of  this  distance  9.36  miles  have  been  worked  upon,  leaving  4.64 
miles  upon  which  no  work  has  been  done,  except  snagging  and  liank- 
trimmiug.  These  two  classes  of  work  have  been  done  thoroughly  for 
110  miles,  and  partially  for  the  remaining  30  miles. 

The  results  accomplished  by  the  work  as  above  classified  are  as  fol- 
lows: 

The  bank  trimming  and  removal  of  wrecks,  snags,  and  sunken  logs 
have  given  a  safe  and  easy  navigation  on  a  stage  of  water  fully  3  feet 
lower  than  was  originally  practicable.  This  stage  for  boats  of  3  feet 
draught  may  be  taken  at  1  foot  above  ordinary  low  water. 

The  bar  improvements  have  generally  been  confined  to  those  afford- 
ing less  than  2  feet.  The  contraction  of  the  water-way  to  induce  scour- 
ing was  made  tentatively*,  the  channel  having  been  made  in  no  ca^ 
less  than  100  feet  and  most  instances  not  less  than  125  feet.  It  was  in- 
tended to  reduce  these  limits  as  experience  demonstrated  the  necessity 
lor  such  reduction  in  each  case. 

The  observed  effect  upon  the  bars  has  been  an  increase  of  1  to  2  feet 
in  depth,  giving  for  ordinary  low  water  a  depth  of  3  to  4  feet,  but  the 
width  carrying  such  depths  is  deficient,  ranging  from  30  to  60  feet. 

By  the  term  ** ordinary  low  water,"  as  above  used,  is  meant  the  low- 
^ater  stage  as  ascertained  in  1874  and  upon  which  the  project  for  im- 
provement was  based. 

The  gauging  at  Tuscaloosa,  made  at  that  time,  showed  a  discharge  of 
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440  cubic  feet  per  Recond.  Sincethen  the  river  has  several  times  reached 
a  lower  point,  and  in  1884  was  in  places  about  1  foot  lower  with  a  gaug- 
ing of  320  cubic  feet,  the  lowest,  known. 

The  bank  sloping  and  planting  were  made  experimentally,  to  deter- 
mine if  a  growth  could  be  established  to  protect  the  banks  where  the 
attiicks  of  the  current  had  caused  caving.  Tbe  results  showed  that, 
iu  most  cases,  the  plants  and  cuttings  did  not  have  time  to  become 
rooted,  before  being  washed  away.  Protection  with  mattresses  for 
several  years  will  be  needed  in  such  cases  in  order  that  the  desired 
growth  may  become  firmly  established. 

At  ordinary  low  water  theriverisat  present  navigable  for  boats  draw- 
ing 2^  feet  as  high  as  Eastport,  50  rnij^s  from  the  mouth.  Above  that 
point  the  ruling  depth  would  be  2  feet,  owing  to  the  short  rock  reefs  at 
Parham's  ("lO  miles),  Burrows  Ro(^k  (92  miles)  and  Bealis  (99)  miles), 
upon  which  no  work  has  yet  been  done.  •  This  depth  wouhl  also  rule  at 
Willi  ford's  (94  miles)  and  Buzzard's  Bar  (98  miles),  where  much  work 
will  be  needed  to  re  establish  and  make  permanent  a  suitable  channel, 
the  river  at  these  points  having  widened  so  much  of  late  years  as  to 
afiibrd  no  definite  channel  at  low  water. 

The  work  thus  far  executed  that  has  been  of  most  service  to  naviga- 
tion is  the  snagging  and  bank-trimming.  This  is  not  a  permanent  im- 
provement, however,  because  every  year  timber  is  thrown  into  the  river 
by  caving  banks  and  by  "slip-ins,"  which  are  portions  of  the  bank  25 
feet  to  100  feet  in  length  by  10  feet  to  35  feet  in  width  that  here  and 
there  slough  off  after  a  high  river.  It  also  happens  that  after  a  chute 
Las  apparently  been  thoroughly  cleared  of  snags,  the  consequent  scour- 
ing away  of  the  sand  exposes  buried  logs,  which,  being  disengaged,  rise 
at  one  end  and  form  new  obstructions. 

The  cause  of  these  obstructions  will  cease  to  exist  in  a  few  years,  but 
the  others  mentioned  will  render  annual  revision  necessary  until  stabil- 
ity shall  have  been  given  to  the  banks. 

By  the  act  of  July  5, 1884,  an  appropriation  was  made  for  the  improve- 
ment of  the  Warrior  above  Tuscaloosa.  As  the  main  business  conse- 
quent, upon  this  improvement  will  be  coal  transportation,  which  is 
expected  to  become  the  leading  business  upon  the  entire  river,  it  is 
proper  now  to  consider  the  project  for  the  improvement  of  the  lower 
Warrior  with  reference  to  the  facilities  it  will  afford  this  business. 

The  cost  per  ton  in  transporting  coal  by  barges  depends  upon  tho 
amount  carried,  since  the  gross  cost  is  nearly  the  same  whether  the  tows 
be  large  or  small. 

Hence,  in  improving  a  stream  for  towing  purposes,  width  becomes  a 
matter  of  prime  importance.  Should  the  channel  of  the  Warrior  be  lim- 
ited, as  pro])osed,  to  80  feet  in  width  and  a  depth  of  4  feet  obtained 
(which  would  not  always  be  for  the  full  width,  however),  the  facilities 
thus  afforded  to  single  boats  would  be  at  the  expense  of  tows. 

For  such  a  channel,  often  curved,  as  it  would  be,  would  not  allow  of 
tows  of  the  size  required  for  cheap  transportation  if  it  would  allow  them 
at  all,  and  such  tows  would  be  shut  out  not  only  during  low  water,  but 
until  a  stage  had  been  reached  sufficient  to  give  a  navigable  dej^th  over 
the  works  built  for  contracting  the  channel. 

For  tows  drawing  5  feet  a  stage  of  7  to  8  feet  above  low  water  would 
be  needed. 

On  this  account  it  would  seem  advisable  to  contract  the  channel  no 
farther  than  has  already  been  done,  and  it  will  probably  be  better  to 
make*the  limit  not  less  than  125  feet.  A  4-foot  stage  would  probably 
be  needed  in  this  case  to  give  a  navigable  depth  throughout  the  entire 
width.  . 
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DnriDg  low  water  this  stage  conld  possibly  be  secured  temporarily  by 
a  system  of  flashing"  from  the  pools  in  the  npper  river,  thns  forming 
^' tides"  upon  which  tows  could  descend.  Theii*  ascent,  with  empty 
barges,  would  be  practicable  at  any  time. 

The  4-foot  stage  may  also  be  obtained  permanently  by  the  slackwater 
system,  for  which  the  gentle  fall  of  the  river  (4  inches  per  mile  for  80 
tniles  below  Tuscaloosa)  offers  favorable  conditions. 

Governed  by  the  views  above  presented,  I  respectfully  suggest  a 
moditicatiou  of  the  original  project  so  far  as  regards  the  channel  width, 
and  recommend  that  its  minimum  be  increased  from  80  feet  to  125  feet. 
It  is  expected  that  the  funds  available  for  expenditure  during  the  fiscal 
year  ending  June  30. 1886,  will  b^  exhausted  by  December  1,  1885,  ex- 
cept so  much  as  may  be  reserved  for  the  care  of  the  property. 

It  is  proposed  to  use  them  in  sloping  and  revetting  the  caving  bank 
at  Buzzard's  Bar,  in  removing  the  fresh  log  obstructions  that  have 
formed  in  consequence  of  the  bank  yielding,  and  to  give  the  channel 
there  a  suitable  position.  It  is  expected  that  this  season's  work  will 
accomplish  these  results,  and  probably  no  more. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887  (besides  the  funds  referred  to  in  the  preceding 
paragraph),  is  $65,000.  Of  this  amount  $15,000  would  be  required  in 
building  a  steamboat,  needed  for  snagging,  transporting  material,  and 
towing.  It  is  not  expected  that  this  work  can  be  completed  by  June 
30, 1886,  but  will  require  one  or  two  months'  time  after  that  date. 

The  estimated  amount  for  the  entire  completion  of  the  work  as  orig- 
inally proposed  is  $65,000.  Should  the  project  be  modified,  as  propos^ 
above,  there  will  be  less  jetty  work  required ;  but  this  will  be  offset  by 
the  extra  work  needed  in  widening  several  chutes  to  get  the  full  width 
))roposed,  so  that  the  estimate  would  remain  as  above  stated.  As  be- 
fore explained,  the  completed  work  will-  not  be  permanent,  but  will 
require  annual  revision,  at  a  probable  cost  of  $8,000. 

With  the  improvement  completed  on  the  plan  modified  as  proposed, 
it  is  expected  that  the  river  will  afford  safe  and  easy  navigation  through- 
out the  year,  with  a  channel  during  the  average  low-water  three  months 
not  less  than  125  feet  wide,  of  a  depth  sufficient  for  boat^  of  2^  feet 
draught.  For  coal-tows  drawing  5  feet  there  would  be  nninterrapted 
navigation  for  six  months,  with  boating  stages  occurring  irregularly  for 
three  mouths  more. 

The  commercial  advantages  expected  from  the  improvement  are : 

(1)  The  reduction  of  freight  rates  due  to  the  competition  between 
river  and  rail,  amounting,  as  estimated  in  former  reports,  to  fully  $50,000 
annually  on  the  present  business  of  the  Warrior  Valley. 

(2)  Doing  away  with  the  uncertainty,  irregularity,  and,  in  great  meas- 
ure, the  risk  heretofore  attendant  upon  river  transportation ,  and,  con- 
sequently, reducing  its  cost. 

(3)  The  utilization  of  the  river  as  a  channel  for  coal  transportation  to 
the  Gulf. 

A  reduction  of  fully  $1.25  per  ton  from  present  freight  rates  on  coal 
from  the  Warrior  Valley  is  expected,  reducing  wholesale  prices  in  Mobile 
to  $2.50  per  ton. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 $12, 000  00 

July  I,  1HS5,  amouut  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 , 5,16815 

JaJy  1,  1885,  amount  avaWabVe p 6,831^1 
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{Amonnt  (estimated)  required  for  oompletion  of  existiog  project |65, 000  00 
Amoant  that  can  be  profitably  expended  in  fiscal  .year  ending  Jnne  30,1887  65, 000  00 
Submitted  in  compliance  with  reqairements  of  section  2  of  river  and 
harbor  acts  of  1886  and  1867. 

TOMBIGBEE  RIYEB. 

The  improvement  of  the  Tombigbee  in  Mississippi  was  authorized  by 
act  of  March  3,  1873,  and  its  improvement  below  Colambns  by  act  of 
March  3, 1875. 

Its  con  tin  nance  has  been  provided  for  by  appropriations  made  for 
the  Black  Warrior  and  Tombigbee  jointly.  The  act  of  July  5, 1884,  in 
appropriating  funds  for  continuing  the  improvement  of  the  Tombigbee 
made  two  divisions  of  the  river,  viz,  "  Fulton  to  Vienna  "  and  "  Below 
Yienna."    These  distinctions  are  accordingly  observed  in  this  report. 

In  its  original  condition  the  river  was  navigated  throughout  the 
^ear  to  Bladon  Springs,  the  ordinary  limit  of  tide  water,  143  miles 
from  Mobile.  During  low  water,  however,  boats  were  liable  to  deten- 
tion at  four  bars,  where  at  low  tide  the  depth  was  sometimes  reduced  to 
2  feet.  Moreover,  snags  were  troublesome,  and  at  some  points  danger- 
ous, so  that  they  could  be  passed  only  in  daylight. 

From  Bladon  toDemopolis,  243  miles  from  Mobile,  low-water  naviga- 
tion was  difficult  both  from  the  bars  on  which  the  boats  grounded,  and 
from  suags  and  sunken  logs.  At  times  only  18  inches  could  be  found 
on  some  of  the  bars,  and  then  the  boats  turned  back  at  Bladon. 

Navigation  was  suspended  to  Demopolis  during  two  to  three  months 
annually. 

From  Demopolis  to  Columbus,  416  miles  from  Mobile,  there  were 
numerous  bars  giving  but  12  to  18  inches  at  low  water,  and  the  channel 
throughout  was  much  obstructed  by  snags.  Overhanging  trees  were 
troublesome  on  all  stages  of  water  and  often  inflicted  damage. 

The  passage  through  the  railroad  bridge  at  Jones's  Bluff  was  difficult 
and  unsafe  for  descending  boats,  as  a  projecting  rock  point  above  the 
bridge  closed  one  draw-opening  and  caused  a  cross  current  through  the 
other. 

Navigation  was  carried  on  only  in  the  winter  and  spring,  the  high- 
water  season,  and  ceased  when  the  river  fell  to  a  4  or  6  foot  stage  above 
low  water. 

From  Columbus  to  Aberdeen,  481  miles  from  Mobile,  navigation  was 
difficult  with  a  12-foot  stage  of  water;  to  Cotton  Oin  Port,  516  miles,  it 
was  practicable  for  barges  only,  and  to  Fulton,  593  miles,  there  was  no 
navigation  at  all. 

The  project  for  improvement  recommended  and  approved  was  to  open 
a  low- water  channel  of  navigable  width,  having  a  minimum  depth  of 
4  feet  to  Demopolis,  and  three  feet  thence  to  Columbus.  From  Colum- 
bus to  Fulton  the  river  was  to  be  cleared  of  snags  and  overhanging 
trees  for  its  improvement  during  boating  stages,  open-riv^er  navigation 
at  low  water  not  being  considered  practicable. 

The  work  was  commenced  in  1873,  and  the  appropriation  of  $10,000 
soon  exliansted. 

It  was  not  resumed  until  August,  1878,  since  which  time  it  Las  con- 
tinued during  the  low-water  seasons  for  an  annual  period  of  five  months. 

The  time  spent  upon  the  work  has  been  mainly  devoted  to  snagging 
and  bank  trimming,  which  are  essenti^il  preliminaries  to  bar  improve- 
ment.    A  considerable  amount  of  the  latter  work  has  been  done  during 
the  three  years  in  which  the  funds  available  allowed  the  emplo>(\£L^w\» 
of  a  force  for  that  purpose. 


1350      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMT. 

Work  during  the  present  fiscal  year  was  commenned  on  Sepfcemlier 
12,  20  miles  above  Oolarnbus,  and  prosecuted  down  tlie  river  to  that 
place.  It  happened  that  the  river  was  not  down  to  low  watt-r  in:irk 
when  this  portion  of  it  was  worked  upon  in  previous  years,  an<l  it  was 
not  practicable  to  remove  all  obstructions  to  as  low  a  plane  as  the  plan 
of  improvement  contemplated. 

On  the  10th  of  October  the  working  party  reached  Columbus  on  a 
very  low  stage  of  water,  having  removed  and  cut  u|>  over  2,000  logs, 
fallen  trees,  and  high  srumps  left  from  former  cuttings. 

On  the  28th  of  August  proposals  were  invited  for  building  a  barj^e 
50x15x3  feet,  and  a  quarter-boat  35 x  l-xSJ  feet  at  Columbus,  the 
estimated  cost  being  $1,000.  Only  one  bid  was  receive<l,  which,  amount- 
ing to  $1,200,  was  tliought  excessive  and  rejected.  The  work  was  un- 
dertaken with  hired  labor  and  materials  bonght  in  open  market,  and 
completed  on  10th  of  October,  at  a  cost  of  $82S. 

The  improvement  at  Huddlestone's  Bar,  3  miles,  and  at  head  of  "Tea 
Mile  Shoals,"  14  miles  beh>w  Columbus,  had  been  damaged  by  caving 
banks,  and  it  was  evident  that  the  only  way  to  make  the  improvement 
l)ermanent  was  by  8lo])ing  and  ]>rotecting  the  banks.  There  being  no 
rock  accessible,  the  experiment  was  tried  of  hohiing  the  brush  down 
by  wires  secured  by  stout  stakes.  Balf  a  mile  of  the  bank  was  sloped 
and  jnotected  in  this  way,  the  brush  being  also  covered  with  earth. 
The  result  of  the  experiment  has  not  yet  been  ascertained. 

Work  was  su])euded  at  Christmas  on  account  of  high  water.  The 
amount  done  was : 

Mile  of  bank  protected \ 

Trees  felled  and  cut  up 4, 192 

Sunken  logs  removed 107 

Below  Vienna, — On  the  5th  of  October  the  log-boat  Warrior,  after  be- 
ing repaired  in  iMobile,  wiis  towed  up  to  Milans^s  Gin,  105  miles,  com- 
nienced  work  at  that  point,  awaiting  an  opportunity  for  being  towed 
up  to  the  Warrior  River.  On  the  5th  of  November,  the  log-boat  Noxubee 
was  returned  from  the  Alabama  and  commenced  work  at  the  junction 
of  that  river  with  the  Tombigboe,  50  miles  from  Mobile.  Both  boats 
worked  up-stream,  being  aided  in  moving  from  point  to  point  by  the 
courtesy  of  passing  steamboats. 

The  portion  of  river  to  be  worked  over  had  been  well  cleared  of  snags 
in  former  years,  but  had  again  become  partially  obstructed,  partly  from 
trees  recently  lodged  and  partly  from  the  rising  of  old  bedded  logs  that 
Lad  been  freed  by  the  removal  of  overlying  snags. 

The  snag-boat  Big  B  was  detained  in  Mobile  until  the  last  of  Novem- 
ber, getting  a  new  set  of  boilers  jjhiced  in  her. 

Starting  out  at  that  time,  she  took  the  log-boat  Warrior  and  barges 
in  tow,  to  the  mouth  of  the  Warrior  River,  arriving  there  Decembers, 
and  soon  after  towed  the  boats  100  miles  up  that  river  and  returned  to 
the  Tcmibigbee. 

On  January  4  the  river  becoming  too  high  for  snagging,  the  Big  B, 
with  the  Noxubee  in  tow,  went  above  Demopolis  to  cut  overhaugiog 
trees,  where  for  a  space  of  20  miles  this  work  had  not  been  done. 

On  the  17th  the  work  was  reported  finished,  and  the  boats  were 
ordered  to  Mobile.  • 

The  work  done  was : 

8tiag8  and  logs  removed  below  DemopoliB 508 

Trees  feUed  aud  cut  up 1,26 

The  steamer  ran  1,130  miles,  700  of  which  was  in  towing. 
The  very  low  stage  ol  waWr  v^revailing  while  the  boats  were  engaged 
0n  the  lower  100  mWes  ot  tVi^  T\\^t  ^\i^\Afe^  xXi^m  \»  do  thorongh  work, 
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and  steamboat  officers  express  much  satisfaction  at  the  improved  navi- 
gation afforded.  ' 
The  present  condition  of  the  improvement  is  as  follows: 

1.  'From  Fulton  to  Vienna. — From  Fulton  to  Columbus,  177  miles,  the 
vroTk  projected  has  been  i>erformed,  and  the  river  is  navigable  on  a  4- 
foot  stage  to  Aberdeen,  and  on  an  8foot  stage  to  Fulton. 

On  lower  stages  tbe  width  of  the  channel  at  "  Short  Points"  is  insuf-  * 
ficient  for  steamboats.  * 

The  banks  are  generally  stable,  showing  little  disposition  to  slide  or 
cave,  and,  except  that  an  occasional  revision  will  be  needed,  the  im- 
provement may  be  considered  completed. 

From  Columbus  to  Vienna  the  river  is  navigable  on  a  2  foot  rise  for 
boats  drawing  3  feet,  though  for  a  few  miles  below  Pickensville.  the 
channel  is  difficult  to  ruu  on  account  of  snags  not  yet  removed.  With 
this  exception  the  channel  has  been  well  cleared,  3,093  snags  and  logs 
having  been  taken  out.  Twenty  bars  that  originally  aflforded  a  depth 
of  12  to  20  inches  have  been  improved,  and  the  depth  increased  to  3 
feet.  Five  of  them  have  partially  shoaled  again  from  run  bars,  and 
will  need  further  work.  Fifteen  bars  giving  18  to  24  inches  depth  re- 
main unimproved,  and  prevent  low-water  navigation. 

2.  Below  Ftewwa.— The  clearing  of  the  banks  from  overhanging  tim- 
ber, and  the  channel  from  snags  (3,774  having  been  taken  out),  have 
given  safe  navigation  with  3  feet  depth  at  low  water  to  Tompkins  Bluff, 
197  miles. 

With  a  1-foot  rise  this  depth  can  be  carried  to  Kirkpatrick^s,  260  miles, 
and  with  a  2-foot  rise,  to  Vienna. 

Eight  bars  below  Demopolis,  having  a  depth  originally  of  18  to  28 
inches,  have  been  improved,  and  the  projected  depth  of  4  feet  ob- 
tained, but  in  two  cases  not  maintained. 

Betwen  Demopolis  and  Vienna  fourteeti  bars  have  been  improved, 
eleven  of  which  maintain  the  3  feet  gained  at  lirst. 

Fifteen  bars  below  Demopolis  and  thirty  above  remain  to  be  im- 
proved before  the  channel  will  have  the  depth  designed  in  the  project. 
Until  this  is  done  the  full  benefits  of  the  improvements  made  will  not 
be  felt. 

It  is  proposed  to  use  the  funds  now  available  for  expenditure  during 
the  year  ending  June  30,  1886,  in  completing  the  snagging  and  bank 
trimming  above  Vienna,  of  which  there  is  a  distance  of  10  miles  still 
to  do,  and  afterwards  to  take  out  the  scattering  snags  that  have  lodged 
along  the  river  since  this  work  was  last  performed.  Only  the  snag-boat 
Big  B  will  be  employed,  and  the  funds  on  hand  will  not  suffice  to  keep 
her  at  work  longer  than  the  last  of  October. 

The  amount  (exclusive  of  the  funds  on  hand)  that  can  be  profitably 
expended  dnriug  the  fiscal  year  ending  June  30, 1887,  is  estimated  as 
follows : 

Falton  to  Vienna |27,000 

Below  Vienna 60,(00 

The  first  amount  includes  $2,500  as  the  estimated  cost  of  a  new  hull 
for  the  log  boat,  with  apparatus  for  hydraulic  grading. 

The  $60,000  to  be  applied  below  Vienna  includes  $5,000  as  the  esti- 
mated cost  of  a  new  hull  for  the  snag-boat  Big  B. 

The  estimated  amount  needed  for  the  entire  completion  of  the  im- 
provement is : 

Falton  to  Vienna |i7,000 

Below  Vienna ^,^^ 

Total r^,Wi^ 
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It  is  thoaght  that  with  this  amoant  available  the  improvement  coold 
be  finished  in  twelve  working  taionths. 

It  is  estimated  that  the  cost  of  the  annnal  revision  that  will  be  needed 
for  the  maintenance  of  the  improvement  will  be  $8,000. 

The  immediate  commercial  advantage  thatmay  beexi>ected  upon  the 
completion  of  the  improvement  will  arise,  not  so  much  froiy  the  Iq- 
creased  amount  of  business  done  upon  the  river  as  from  reduction  of 
freight  charges  oiFthe  whole  traffic  of  the  Tombigbee  Valley. 

When  the  river  is  in  boating  condition,  competition  exists  and  rates 
are  low. 

With  navigation  suspended  the  railroads  virtnally  monopolize  the 
business,  and  charge  accordingly.  Now  when  the  freight  tariff  shall 
be  regulated  and  limited  by  competition,  maintained  }>erennially,  the 
advantage  to  the  community  is  evidently  to  be  measured,  not  by  the 
amount  of  business  actually  handled  by  the  river,  but  by  the  amoont 
affected  by  competitive  rates,  whether  handled  by  river  or  rail,  and  this 
will  be  all  of  the  transportation  business  of  the  Tombigbee  Valley,  except 
what  may  be  strictly  local. 

The  appropriations  for  this  improvement  have  been  made  for  the 
Warrior  and  Tombigbee  jointly,  and  for  the  Tombigbee  above  Colum- 
bus as  follows: 

By  act  of  March  3, 1873 $10, 000 

By  act  of  March  3, 1875 r^,m 

By  act  of  August  14,  1876 15,(100 

By  act  of  June  18,  1878 4o,000 

By  act  of  March  3,  1879 30,000 

By  act  of  June,  14,  1880 51,  OHO 

By  act  of  March  3. 1881 26. «« 

By  act  of  August  2,  1882 31.000 

By  act  of  July  5,  1884 'S7,m 

Total : 24)5,000 

The  assignment  has  been — 

For  the  Warrior , $97,633  38 

For  Tombigbee  below  Vienna 95,311  57 

For  Tombigbee  from  Fulton  to  Vienna 72,05i)  06 

Money  statement 

Tombigbee  River  from  Fulton  to  Vienna. 

Amount  appropriated  by  act  approved  July  5,  1884 $10, 000  00 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 6,087  99 

July  1,  1885,  amount  available 3.912  01 

'Amount  (estimated)  required  for  completion  of  existing  project 27,  (HX)  CO 

Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    27,0C'0  00 
Two  thousand  dollars  of  appropriation  asked  for  is  for  preservation  of 

iniprovement,Tombigbee  above  Columbus,  now  included  in  t  bis  section. 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  lb66  and  1867. 

Tombigbee  Eiver  below  Vienna. 

Amount  appropriated  by  act  approved  July  5,  1884 $15, 000  00 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 11,94193 

July  1,1885,  amount  avaUable 3,05«n 
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Amoant  (estimated)  reqnired  for  completion  of  ezistine  project $60, 000  00 

.  Amount  that  can  be  profitably  expendeid  in  fiscal  year  ending  June  30, 1887    60, 000  00 
^  Submitted  in  compliance  with  requirements  oi  section  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

TomJngh€§  Biver  dbov€  Colum1>u$. 

July  1,  1884,  amount  available .' t382  57 

July  1,  18^1  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 382  57 

L  Included  in  Tombigbee  from  Fultou  to  Vienna. 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

(      harbor  acts  qf  1866  and  1867. 


COMMERCIAL  STATISTICS. 


• 


The  business  done  on  the  Warrior  River  for  the  past  year  has  been  ascertained  for 
two  items  only : 

5,3:^3  bales  cotton,  valued  at t266,650 

23,600  sacks  cotton- seed,  valued  at 17.700 

Sstimated  value  general  merchandise 100,000 

^  384.350 

Business  on  the  Warrior  has  been  decreasing  of  late  years,  and  the  amount  now  done 
Ib  furnished  almost  exclusively  by  plantations  immediately  on  the  river. 

TOMBIOBES  RIVER. 

47,670  bales  of  cotton,  valued  at  $50 $2,383,500 

6,000  barrels  turpentine,  at  $15 90,000 

30,000  barrelsrosin,  at  $*2 60,000 

General  merchandise,  estimated  value 1,250,000 

Total 3,783,500 

The  above  is  for  the  Tombigbee  business  done  with  Mobile,  and  does  not  include 
timber,  lumber,  and  staves.  These  are  items  of  considerable  importance,  but  the 
amount  could  not  be  ascertained. 

In  regard  to  local  business  done  between  Vienna  and  Fulton,  Guttman  &  Co., 
merchants  of  Ab«*rdeen,  report : 

'*  We  have  received  between  800  and  1,000  bales  of  cotton  by  river.  *  •  *  As  to 
the  value  of  merchandise  shipped  and  received,  think  it  will  approximate  $20,000. 
Not  more  than  five  or  six  trips  made  by  boat  during  the  season,  for  the  reason  that 
the  river  has  not  been  so  low  for  twenty  years  during  the  usual  boating  season.  We 
had  no  river  to  speak  of  during  the  whole  winter.  We  would  state  that  the  amount 
of  cotton  would  have  reached  at  least  6,000  bales  had  the  river  been  in  usual  boating 
order,  and,  as  a  natural  consequence,  shipments  of  goods  to  and  from  points  above 
and  below  would  have  been  much  greater. 

'*  The  improvements  made  on  the  river  have  been  a  great  benefit  to  the  town  as  well 
as  to  the  people  on  the  river,  but  there  is  still  a  great  deal  to  be  done  to  put  the  river 
in  navigable  condition. 

''Tbere  has  been  a  stave  factory  recently  erected  here  and  a  cotton-seed  oil-mill  is 
about  to  be  erected. 

'* These  two  new'industries  will  use  the  river  to  a  great  extent  in  their  business. 

'*The  stave  factory  has  built  a  new  steamboat,  which,  together  with  one  already 
built,  gives  ns  two  home-made  steamers,  both  of  which  expect  to  ply  in  the  upper 
liver  during  the  coming  season. 

**The  business  done  at  Columbus  was  cut  short,  as  at  Aberdeen,  by  the  low  river 
during  the  low  boating  season.'' 

Moore  &,  Cox,  grocers,  write: 

**  Wo  hand  you  items  as  follows: 

Number  sacks  cotton  brought  here 25,000 

Number  bales  cotton  brought  here 1, 450 

besides  a  large  quantity  of  general  merchandise.  Business  done  by  us  on  river  would 
have  been  doubled  (so  reported  to  us^  but  for  obstructions  in  Ten  Mile  Shoals  and  the 
bar  at  Pickeusville. 

'*  We  should  not  forget  to  say  that  to  the  navigation  of  the  Bigbee  we  arc  \Tid^\)\A^ 
for  '  river  rates'  by  rail  at  a  time  of  year  when  four-fifths  of  our  Ws>Vne^  \^  ^oiia^'^ 
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Q3. 

IMPROVEMENT   OF    BLACK  WARRIOR   RIVER,   ALABAMA,   FROM   TUSCA- 
LOOSA TO   DANIEL'S   CREEK. 

The  survey  of  the  Black  Warrior  River  from  Tuscaloosa  to  Sypsey 
Fork  was  nuule  in  compliance  with  the  provisions  of  the  act  of  Congress 
approved  March  3,  1879,  in  the  fall  of  1870. 

The  report  is  contained  in  the  Report  of  the  Chief  of  Engineers,  1881, 
Part  II,  page  1218. 

The  ]»lan  of  improvement  recommended  was  by  the  use  of  locks 
and  dams,  at  an  estimated  cost  of  $l,200,()0(),'aud  an  appropriation  of 
$2()0,00(>  was  asked  for  to  begin  tlie  work  with. 

The  river  i^  at  i)resent  navigable  at  high  water  only,  and  even  theo 
sufficiently  dangerous  to  pnt  a  stop  to  all  commerce  on  the  river,  although 
bar;res  have  been  frequently  floated  down  to  Mobile  loaded  with  coaL 

The  river  and  harbor  act  of  .fuly  5, 1884,  appropriated  $50,000  for  the 
improvement  of  the  portion  of  this  river  from  Tuscaloosa  to  Daniel's 
Creek,  a  section  embraced  in  the  survey. 

No  project  forthe  improvement  has  been  adopted,  but  a  survey  whereon 
to  base  plans  and  estimates  was  ordered. 

This  survey  has  been  made,  and  shows  that  the  section  for  which  the 
appropriation  was  made  can  be  improved  by  the  use  of  locks  and  dams 
at  an  estimated  cost  of  $245,786. 

The  sum  of  $2,978  was  expended  during  the  flscal  year  ending  June 
30,  1885,  which  completed  the  survey. 

This  survey  was  commenced  on  Ist  of  September  of  the  present  fiscal 
year,  and  the  field  work  concluded  in  December,  and  extended  from  Tus- 
.  caloosa  to  Daniel's  Creek. 

Should  the  plans  and  estimates  contained  in  report  of  survey  be  ap- 
proved, it  is  proposed  to  apply  the  balance,  $47,022,  available  for  the 
fiscal  year  ending  June  30,  1886,  in  prosecuting  the  work  iu  accordaDce 
with  those  plans. 

The  sum  ot  $198,7ri4  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  which  it  is  thought  will  complete  the  improve- 
ment. 

The  object  of  this  improvement  is  especially  for  the  transportatioD, 
in  barges  of  coal  from  the  coal  fields.  The  enormous  quantities  of  coal 
in  the  country  through  which  this  river  flows,  and  its  superiority  and 
accessibility,  prove  conclusively  the  importance  of  the  early  completioo 
of  this  improvement,  rendering  it  available  for  the  use  of  the  General 
Government,  the  people  of  the  Gulf  States,  and  the  steamers  of  all  na- 
tions employed  in  the  commerce  of  the  Gulf. 

The  amount  of  commeice  to  be  benefited  by  the  completion  of  this 
improvement  cannot  be  estimated,  but  it  is  conjectured  the  benefit 
would  more  than  warrant  the  outlay. 

Money  statement. 

AmonDt  appropriated  by  act  approved  July  5,  1884 $50,000  00 

July  I,  l>S>j5,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 2,978  00 

July  1,  1885,  amount  available 47,02200 

"Amount  (estimated)  required  for  completion  of  existinjir  project 198,764  00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  endinj;  June  30, 1887  198, 764  00 
Subinitled  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1366  aud  1^7. 
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Q4. 

IMPROVEMENT  OF  OLD  TOWN  CREEK,  MISSISSIPPI. 

The  examination  of  this  stream  provided  for  by  the  provisions  of  sec- 
tion 3  of  the  river  and  harbor  act  of  March  3,  1881,  was  made  during 
the  month  of  October,  1881,  and  report  is  contained  in  Annual  Keport 
of  Chief  of  Engineers,  Appendix  K  29,  1881. 

The  condition  of  the  creek  when  examined  showed  that  the  obstrno- 
tioDH  consisted  entirely  in  accumulations  of  fallen  trees,  drift,  and  over- 
banging  timber. 

There  were  no  shoals  or  rapids  in  the  stream,  and  no  artificial  ob- 
structions except  a  bridge  6  miles  below  City  Point. 

Prior  to  the  construction  of  the  Mobile  and  Ohio  Railroad,  boats  ran 
to  Camargo,  16  miles  from  the  mouth,  and  in  1852  or  1853  a  steamer  as- 
cended within  2  miles  of  City  Point. 

The  project  recommended  and  adopted  is  to  obtain  a  high-water  chan- 
nel for  four  months  in  the  year — say  from  December  I  to  May  1 — from 
the  mouth  of  the  creek  to  City  Point,  a  distance  of  30  miles,  the  object 
being  to  secure  the  opening  of  a  competing  route  for  the  transportation 
of  plantation  products  and  return  suxi[)lies. 

The  estimated  cost  is  $10,000.  The  river  and  harbor  a<;t  August  2, 
1882,  appropriated  $3,000  for  this  improvement,  but  the  appropriation 
-was  not  made  available  until  March  1,  1883.  Owing  to  continued  high 
water,  operations  were  not  begun  until  July  2,  1883,  and  were  suspended, 
on  recount  of  near  exhaustion  of  funds,  during  the  following  September. 

The  following  work  was  accomplished: 

Trees  cut  and  removed  from  bank 13,016 

L.o*s  and  stumps  n-moved  from  bed 853 

Drifts  and  fish-traps  removed 6 

The  result  of  the  work  was  such  as  to  permit  a  steamer  to  make  three 
trips  to  Camargo,  bringing  out  800  bales  of  cotton  and  200  sacks  of  cot- 
ton-seed, carrying  on  her  trips  up  about  20  tons  of  supplies  and  farming 
implements.  About  500,000  feet  of  lumber  in  logs  were  floated  down 
the  stream  to  Columbus  and  Aberdeen. 

As  no  ai)propriation  was  made  by  the  last  Congress,  no  work  was 
done  during  the  present  fiscal  year. 

It  is  proposed  to  use  what  sum  may  be  appropriated  for  the  fiscal 
year  ending  June  30,  1887,  in  continuing  the  removal  of  obstructions 
to  high-water  navigation,  working  as  far  up  in  the  direction  of  City 
Point  as  the  amount  available  will  permit. 

The  sum  of  $7,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  which  amount,  it  is  expected,  will  complete  the 
improvement  as  projected. 

The  benefits  to  commerce  that  would  ensue  from  the  completion  of 
this  improvement  will  be  the  opening  of  a  water- way  competing  with 
the  Mobile  and  Ohio  Eailroad,  thus  affording  directly  a  more  conven- 
ient and  accessible  route  to  market,  thereby  materially  decreasing 
freight  charges  on  cotton  and  return  supplies,  as  well  as  indirectly 
securing  the  advantages  of  competition. 

It  is  estimated  that  about  34,000  bales  of  cotton  now  transported  by 
rail  will  naturally  seek  this  route,  and  that  a  saving  of  $1.50  per  bale 
over  railroad  freights  would  follow,  thus  securing  to  the  community  an 
annual  saving  of  $50,000,  and  a  corresponding  reduction  on  return  sup- 
plies of  80  per  cent,  on  value  of  the  cotton. 
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Money  statdment. 

Amonnt  (estimated)  required  for  completioa  of  existinc;  prefect f7>O0000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  «iune  30, 1887      7, 000  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Qs- 

IMPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

The  examination  of  this  river  provided  for  by  act  of  Gongrress  ap 
proved  March  3, 1879,  was  made  during  the  month  of  March,  1880,  and 
extended  from  Macon,  Noxubee  County,  Mis.si8.sipi)i,  to  its  mouth. 

Bcport  is  contained  in  the  Annual  lieport  of  the  Chief  of  Engineers 
for  1880. 

The  condition  of  the  river  when  examined  was  such  that  during  all 
seasons  of  the  year,  and  at  all  stages  of  water,  navigation,  except  by 
small  flat-boats,  was  practically  impossible. 

Steamboats,  prior  to  the  building  of  the  Mobile  and  Ohio  Railroad, 
plied  this  river  (1859).  After  the  construction  of  this  railroad  the  boats 
were  withdrawn;  the  river  then  became  overgrown  with  timber,  which 
in  time  fell  or  slid  into  the  river,  causing  snags  aod  logs  to  lodge  on 
the  river's  bottom,  and  also  caused  the  formation  of  a  number  of  shoais 
and  bars. 

The  river  being  virtually  abandoned  for  the  purposes  of  navigation, 
the  planters  living  along  its  banks  assisted  in  closing  up  its  channel- way 
by  building  a  number  of  fish-traps  and  mill-dams. 

The  chief  obstructions  to  navigation  consisted  in  the  immense  nam- 
ber  of  trees  overhanging  its  banks  throughout  its  entire  length,  in  some 
places  being  so  dense  as  to  roof  the  river  in. 

At  the  time  of  the  examination  the  depth  of  the  river  was  found  to  be 
(at  low  water)  from  IJ  feet  to  2  feet,  and  the  average  width  (50  feet. 

The  project  adopted  was  to  afford  a  navigable  cliannel  for  nine  months 
in  the  year  from  its  mouth  to  the  town  of  Macon,  by  the  removal  of  over- 
hanging timber  from  the  banks  and  such  obstructions  to  navigation  as 
might  be  found  in  the  river. 

The  estimated  cost  was  $65,245.25. 

The  appropriations  made  for  the  improvement  are  as  follows : 

By  act  of  Congress  approved  June  14,  1880 $12,  COO 

By  act  of  Congress  approved  March  3,  1881 8,W0 

By  act  of  Congress  passed  Angust  2,  1882 iO,0(W 

By  act  of  Congress  approved  July  5, 1884 7,500 

Total 37,500 

Work  on  this  improvement  was  commenced  during  the  low-water 
season  of  1880,  prosecuted  during  the  fiscal  years  eiulrng  June  30, 1861, 
and  .Tune  30,  1882,  and  through  the  month  of  March,  18S3,  when,  the 
appropriation  being  about  exhausted,  operations  were  su^pencled. 

Under  the  appropriation  of  $7,500,  made  by  act  July  5,  18H4,  work 
was  resumed  in  September  of  the  present  fiscal  year.  Two  quarter- 
boats  were  built,  tools,  implements,  &c.,  purchased  during  this  month, 
and  on  October  1  work  on  the  river  be^'an  at  a  point  1^  miles  l>elov 
]VIacon.  Operations  were  continuously  prosecuted  until  the  12th  of  the 
following  January,  when  high  water  and  extreme  cold  weather  compell'-d 
a  suspension  of  the  work.  The  boat  and  property  were  carried  down 
the  river  and  moored  at  Gainesville,  on  the  Tombigbee  River. 
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Abont  28  miles  of  the  upper  section  of  the  river  was  thoroughly  im- 
proved, all  obstructions  removed,  and  overhanging  timber  cut. 

On  May  23  operations  were  again  resumed  at  the  mouth,  and  were  con- 
tinued without  interruption  to  the  close  of  the  fiscal  year. 

Twelve  miles  of  this  portion  of  the  river  were  whoUy  improved. 

The  amount  of  work  done  during  the  present  fiscal  year  is  itemized 
as  follows : 

Qnarter-boats  and  skiffs bnilt ...'.... 2 

Trees  felled,  cut  np,  and  pulled  back .< 1, 325 

Stumps  cut  to  within  1  foot  of  low  water 7, 299 

Overhanging  limbs  cut 1,8H8 

Stumps  blasted • 186 

Snags  aud  logs  removed  from  the  bed  of  the  river 1, 616 

Drifts  removed 2 

The  river  has  been  partially  improved  from  Macon  to  its  month,  and 
wholly  from  Macon  to  a  point  28  miles  below,  and  from  the  mouth  for 
12  miles  above,  giving  a  river  40  miles  wholly  improved  and  51^  miles 
partially. 

The  river  is  navigable  during  high  water  from  Macon  to  its  mouth, 
not  with  safety,  however ;  a  raft  having  formed  during  the  suspension  of 
work  at  the  "cut-off!,"  about  30  miles  above  the  mouth,  which  is  a  seri- 
ous obstruction  to  safe  navigation. 

It  is  proposed  to  apply  the  funds  available  during  the  fiscal  year  end- 
ing June  30, 1886,  to  continuance  of  the  removal  of  obstructions  to  high- 
water  navigation,  working  up-stream  as  far  as  the  balance  on  hand  will 
permit. 

It  is  expected  that  the  proposed  expenditure  of  this  money  will  re- 
sult in  a  wholly  improved  channel  from  the  mouth  tp  the  cut-oft^— 30 
miles. 

Should  funds  allow,  work  will  also  be  commenced  on  removal  of  the 
^^ralt''  above  mentioned. 

The  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  in  continuing  the  improvement  by  widening  and 
deepeniug  the  channel,  removing  the  snags  and  logs  which  from  time 
to  time  will  find  their  way  into  the  river,  removing  overhanging  timber 
from  the  banks,  and  in  clearing  away  the  *'raft"  at  the  "cut-off." 

On  completing  the  improvement  as  designed,  the  river  during  high- 
water  season  will  be  navigable  from  its  mouth  to  Macon;  thus  furnish- 
ing a  new  and  cheaper  transportation  route  for  the  planters  residing 
along  or  adjacent  to  the  river  for  their  cotton  produce  and  supplies, 
the  greater  portion  of  which  is  now  hauled  over  heavy  prairie  roads 
from  long  distances  to  the  different  stations  on  the  Mobile  and  Ohio 
Bail  road. 

The  work  is  not  susceptible  of  permanent  improvement,  and  will  re- 
quire an  annual  expenditure  of  at  least  $3,000  to  maintain  it  in  its  im- 
proved condition. 

The  commerce  taking  advantage  of  the  improved  condition  of  the 
river  during  the  present  fiscal  year  could  be  ascertained  only  for  the 
following  items:  500  bales  of  cotton,  60  tons  cotton  seed,  60  cords  fire- 
wood, 5,000  staves,  down-stream,  and  30  tons  general  merchandise  re- 
turn freight. 

The  estimated  value  of  the  shipments  over  the  river  when  improve- 
ment is  completed  is  about  as  follows: 

16,000  bales  of  cotton $880,000 

Cotton-aeed,  com,  oats,  and  other  products 100^  000 

Betum  merchandise  and  plantation  supplies It^^^!^ 

Total V*^.^^ 
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The  redactioDS  in  freight  charges  on  cotton  and  prodace  that  will 
naturally  follow  the  opening  of  this  river  for  navigation  is  estimated  at 
least  $20,000  per  annum. 

A  corresponding  decrease  in  the  freight  charges  will  also  be  felt  in 
all  lines  of  goods  and  merchandise  transported,  owing  to  the  discrimi- 
nation made  between  through  and  local  rates  by  railroads. 

The  shipments  over  the  river  may  possibly  be  also  increased  by  the 
improvement  furnishing  the  means  of  supplying  coal  to  the  inbabitaDts 
living  near  the  river  from  the  cgal  fields  of  the  Sii>sey  and  Warrior 
rivers. 

Motley  statement 

July  1,  1884,  amouDfc  available $617  91 

Anioant  appropriated  by  act  approved  July  5,  1884 7,r)00  00 

8, 117  91 
Joly  1,  1885,  amoQDt  expended  daring  fiscal  year,  exclusive  of  outBtandirg 
liabilities  July  1,  1884 4,732  51 


July  1,  1885,  amount  available 3,385  40 


Amount  (estimated)  required  for  completion  of  existing  project 25,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    25,  OuO  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18H6  and  1867. 


Q6. 

IMPROVEMENT  OP  PASCAGOULA  RIVER,  MISSISSIPPI. 

In  1873  a  plan  for  the  improvement  of  the  river  at  its  month,  by 
dredging  a  channel  200  feet  wide  and  7  feet  deep  at  mean  low  water, 
was  submitted  by  Lieut.  James  B.  Quiun,  Corps  of  Engineers,  but  owing 
to  legal  complications,  as  to  the  ownership  of  what  was  then  known  as 
the  "  Noyes  Canal,"  nothing  was  done  under  the  plans  and  specifica- 
tions then  submitted. 

In  1878,  all  fear  of  legal  complications  having  been  removed,  an  ex- 
amination of  the  river  was  made,  under  an  appropriation,  by  act  of 
June  18,  1878,  of  $10,000  for  the  improvement,  $1,500  being  allotted  for 
the  examination. 

The  plan  adopted  was  the  dredging  of  a  channel  200  feet  wide,  7 
feet  deep  at  mean  low  water,  through  the  bar  at  the  mouth  of  the 
river  and  the  removal  of  snags  and  overhanging  trees  throughout  iU 
entire  length,  at  an  estimated  cost  of  $66,000. 

At  the  commencement  of  the  work  there  were  from  3  feet  to  3J  feet  on 
the  bar  at  mean  low  water^  and  the  river  was  much  obstructed  by  snags, 
logs,  and  overhanging  trees. 

The  following  appropriations  have  been  made: 

By  act  June  18,1878  ($1,500  for  examination) » flO.OOO 

By  act  March  3,1879 14,000 

By  a<'t  June  14, 1880 - 20,  COO 

Bv  act  March  3,  18rtl , 4,000 

By  act  August  2,  le82 8,000 

By  act  July  5,  ie84 3,000 

Total 59,000 

Dredging  operations,  under  contract  with  S.  N.  Kimball,  were  com' 
menced  July  18, 1^0,  $8,500  of  the  first  appropriation  ($1,500  having 
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been  used  on  the  sarvey)  and  the  whole  of  the  second  ($14,000)  being 
available  for  this  purpose. 

Fands  were  exhausted  in  January,  1881,  and  work  suspended. 

Work  under  this  contract  gave  a  channel  thfongh  the  bar  1  mile  in 
length,  75  feet  wide,  and  7  feet  deep. 

Under  the  appropriation  of  $20,000,  made  by  act  June  14,1880,  dredg- 
ing was  resumed,  W.  G.  Mitchell,  of  New  Orleans,  La.,  being  the  con- 
tractor, in  March,  1881,  and  was  concluded  in  March,  1882. 

This  completed  the  adopted  jiroject  so  far  as  related  to  the  improve- 
ment of  the  bar  at  the  mouth,  securing  a  channel  180  to  190  feet  wide, 
7^  to  8  feet  deep,  and  enabling  vessels  to  go  up  to  the  mills  at  Moss 
Point  and  load,  thus  saving  large  lighterage  bills  and  claims  for  de- 
murrage. 

During  the  spring  of  1882  a  log-boat,  with  steam  capstan,  was  built 
in  Mobile,  towed  over  to  the  mouth  of  the  Pascagoula  River,  and  in 
June  of  the  same  year  the  removal  of  snags,  lugs,  and  overhanging 
trees  was  commenced. 

At  the  close  of  the  fiscal  year  ending  June  30, 1883,  the  river  was  par- 
tially improved  from  the  mouth  to  "Dead  Lake,"  a  distance  of  50  miles. 

The  improvementduring  the  fiscal  year  ending  June^^O,  1884, consisted 
in  reworking  the  portion  of  the  river  already  partially  improved,  and 
resulted  in  securing  a  navigable  stream  for  vessds  drawing  G^feetfrom 
the  light-house  to  half  a  mile  abdve  Dead  Lake,  50^'miles. 

Under  the  appropriation,  $3,000,  ma<le  by  act  July  5,  1884,  and  a 
small  balance  remaining  from  the  previous  appropriation,  operations 
were  resumed  in  September  of  the  present  fiscal  year  and  continued 
nntil  December  23. 

The  point  selected  for  resumption  of  work  was  at  Cumbest  Landing, 
15  miles  below  Dead  Lake,  and  was  prosecuted  up-stream. 

The  stretch  of  river  between  Cumbtst  and  Dead  Lake  had  been  par- 
tially improved  and  required  but  little  rework  during  the  present  year 
to  place  it  in  the  condition  proposed  by  the  plan  of  improvement. 

Starling  from  Dead  Lake  the  new  work  was  prosecuted  to  the  junc- 
tion of  the  Leaf  and  Chickasaha,  reaching  this  point  on  5th  of  Novem- 
ber, the  distance  from  the  light-house  near  the  mouth  being  100  miles. 

As  the  stage  of  the  water  was  very  favorable  for  removing  obstruc- 
tions from  the  bed  of  the  river,  and  the  amount  available  for  expenditure 
being  small, the  work  duringtheyear  cou^i8tedx)rincipallyin  the  removal 
of  logs  and  stumps  from  the  channel.  No  bank  work  was  attempted, 
it  being  thought  that  no  such  low  water  would  occur  again  in  several 
years  and  funds  on  hand  not  permitting  the  employment  of  more  than 
one  working  party. 

Seventy-three  and  one-half  miles  of  the  river  has  been  worked  during 
the  present  year,  15  miles  reworked  and  wholly  imi)roved,  and  58^  miles 
new  work  and  only  partially  improved. 

The  following  is  a  summary  of  the  work  accomplished  during  the 
year: 

•  •*••••• 

Time  worked  daring  the  year,  three  mouths  and  eight  days. 

KnmlM^r  uiiies  reworked  and  whoUy  improved 15 

Niimb*^  miles  new  work  and  imrtiaily  improved 58^ 

Nutiiber  snags  removed  from  lied  of  river 1, 115 

Number  stumps  blasted  from  bed  of  river 36 

Number  trees  felled,  cat  up,  and  pulled  back 517 

The  result  of  this  work,  together  with  that  of  previous  years,  has 
been  to  secure  a  navigable  channel  from  the  mouth  of  tk^  tW^'t  \a 


1360      REPORT   OP   THE   CHIEP   OP   ENGINEERS,  U.  S.  ARMT. 

one-half  mile  above  Dead  Lake,  50^  miles,  for  vessels  drawing  6^  feet, 
and  to  the  junction  of  the  Leaf  and  Chickasaha  for  vessels  of  lighter 
draught,  during  six  or  eight  months  of  the  year. 

It  is  proposed  to  expend  such  funds  as  may  be  appropriated  for  the 
fiscal  year  ending  June  30,  1887,  in  continuing  the  work  of  improvement 
as  heretofore  prosecuted,  removing  such  logs,  &c.,  from  the  river  from 
Moss  Point  to  Dead  Lake  as  may  have  lodged  during  the  suspension  of 
work,  and  reworking  that  portion  between  Dead  Lake  and  the  junction, 
partially  improved  during  this  fiscal  year. 

Since  the  beginning  of  the  work  of  improvement  large  sales  of  Gov- 
ernment and  State  lands  have  been  made  to  capitalists  adjacent  to  the 
river,  and  the  continuance  of  the  work  will  off'er  further  inducements 
for  investments  for  development  of  the  resources  of  this  richly  timbered 
section. 

The  sum  of  $7,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1887,  which,  it  is  thought,  will  complete  the  improve- 
ment as  projected. 

This  improvement  will  not  be  permanent  in  its  character,  but  wOl  re- 
quire an  annual  appropriation  for  the  maintenance  of  its  improved  con- 
dition ;  exactly  what  sum  will  be  needed  cannot  be  as  yet  accurately  es- 
timated, but  judging  from  present  indications  a  small  amount  compared 
to  its  original  cost  will  be  required. 

The  improvement  even  in  its  incomplete  state  has  already  been  of 
vast  benefit  to  the  country  depending  for  its  trade  upon  the  navigation 
of  this  river;  the  shipments  of  lumber  alone  have  increased  in  an  im- 
mensedegree ;  turpentine  orchards  have  been  established ;  realestateat 
Moss  Point  and  Scranton  has  advanced  50  per  cent,  in  value,  all  owing 
to  the  improved  condition  of  the  river. 

Money  siatement. 

July  1,  1884,  amonnt  available $276  08 

Amount  appropriated  by  act  approved  July  5,  1884 3,000  00 

3, 276  (» 
July  1,1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 2,706  92 

July  1,  1885,  amount  available 569  16 

r  Amount  (estimated)  required  for  completion  of  existing  project 7, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1887      7,000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I,     harbor  acts  of  1856  and  1867. 


Q7. 

IMPROVEMENT  OF  ROADSTEAD  THAT  LEADS  INTO  THE  BACK  BAY  OF 

BILOXI,  MISSISSIPPI. 

The  examination  of  this  roadstead,  provided  for  by  third  section  of 
river  and  harbor  act  of  March  3,  1881,  was  made  daring  the  months  of 
Angust  and  September,  1881.  The  report  is  contained  in  the  Annual 
Report  Chief  of  Engineers,  1882,  Appendix  K  27. 

The  examination  showed  that  between  the  roadstead  and  the  back 
bay  are  situated  a  series  of  mud-flats,  called  •''Deer  Island  Flats,"  dis- 
tant about  1^  miles  east  of  Biloxi,  having  a  present  depth  of  4  feet 

The  result  desired  to  be  secured  is  the  dredging  of  a  channel  8  feet 
deep,  at  an  estimated  coal  oi  ^35^000. 
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An  appropriation  of  $5,000  for  the  improvement  of  this  roadstead  was 
made  by  act  of  Congress  passed  August  2, 1882. 

No  project  has  been  submitted,  the  amount  appropriated  being  deemed 
insufficient  for  an  economical  prosecution  of  the  work.  Authority  was 
therefore  obtained,  under  date  September  25, 1882,  to  defer  all  action 
until  a  further  appropriation  was  made. 

The  river  and  harbor  act  July  5,  1884,  directed  that  the  balance  of 
the  money  heretofore  appropriated  for  the  roadstead,  now  on  hand,  be 
applied  to  the  deepening  of  the  channel  from  Mississippi  Sound  to  the 
wharves  of  Biloxi. 

The  examination  of  this  locality  was  made  during  the  months  of  Au- 
gust and  September,  1882,  and  report  is  contained  in  Annual  Report 
Chief  of  Engineers,  1882,  Appendix  K  27. 

The  improvement  desired  is  the  deepening  of  the  channel  from  Mis- 
sissippi Sound  to  the  whai'ves  at  Biloxi  fi'om  4^  feet,  the  least  depth  at 
present,  to  8  feet  at  mean  low  water. 

The  improvement  can  be  accomplished  by  dredging,  and  a  channel 
150  feet  wide  and  8  feet  deep  at  mean  low  water  obtained  for  about 
$55,000. 

Authority  was  obtained,  under  date  August  27, 1884,  to  hold  the  ap- 
propriation until  a  further  one  is  made  sufficient  to  permit  an  economi- 
cal prosecution  of  the  work  contemplated.  No  project  was  therefore 
submitted. 

No  work  has  been  attempted,  nor  is  any  proposed,  until  further  ap- 
propriations are  made. 

Such  sum  as  Congress  may  appropriate  for  expenditure  during  the 
fiscal  year  ending  June  30,  1886,  together  with  amount  now  on  hand, 
will  be  applied  to  deepening  the  channel,  as  proposed,  from  4^  feet  to  8 
feet. 

The  sum  of  $50,000  can  be  profitably  expended  during  the  next  fiscal 
year,  which  would  probably  secure  the  relief  desired.  The  improve- 
ment, it  is  thought,  cannot  be  made  permanent. 

The  increase  to  commerce  likely  to  ensue  from  the  completion  of  this 
improvement  would  be  difficult  to  estimate  at  present,  but  it  is  safe  to 
say  that  it  would  be  largely  in  excess  of  the  amount  estimated  for  the 
prosecution  of  the  work. 

Biloxi  is  in  the  Shieldsborongh  coUection  district,  and  nearest  light-house  is  at 
Biloxi  Bar. 

Money  statement. 

Jnly  1,  lc?84,  amount  available... $4,988  55 

July  1,  1885,  amount  available 4,988  55 


(Amount  (estimated)  remiired  for  completion  of  existing  project 50, 0()0  00 
Amount  that  can  be  prontablyexpt^uled  in  fiscal  year  ending  June  30, 1887    50,0U0  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Q  8. 

IMPROVEMENT  OF  HORN  ISLAND  PASS,  MISSISSIPPI. 

The  examination  of  this  locality  was  made  during  the  months  of  Au- 
gust and  September,  1881,  and  report  is  contained  in  Annual  Keport 
Chief  of  Engineers,  1882,  Appendix  K  28. 

This  pass  is  the  nearest  outlet  to  sea  for  all  vessels  loading  at  Pas- 
cagonla,  and  the  object  desired  is  to  obtain  21  to  22  feet  depth  through 
this  pass  at  mean  low  water,  thus  enabling  vessels  drawmg  vuot^  Wi'diVi 

86  £ 
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17  to  18  feet  to  complete  their  loads  near  Pa8<*agoiila,  savifig  the  cost  of 
a  long,  expensive,  and  dangerous  tow,  25  miles,  to  Ship  Island,  where 
they  are  now  obliged  to  load. 

The  prof>osed  improvement  of  the  pass  would  allow  them  to  load 
within  9  miles  of  their  principal  market. 

The  present  depth  of  the  pass  is  16^  feet  at  mean  low  water. 

The  improvement  can  be  made  by  dredging,  and  the  estimated  oosi 
for  a  channel  100  feet  wide,  21  feet  deep,  is  $43,006. 

An  appropriation  of  $5,000  was  made  by  the  river  and  harbor  act  of 
Jnly  5,  1884,  for  the  improvement  of  this  pass. 

Ko  project  was  sabmitted,  as  the  amonnt  was  deemed  inadequate  to 
an  economical  prosecution  of  the  work.  Authority  was  therefore  ob- 
tained to  hold  this  appropriation  until  one  sufficient  for  economical  work 
has  been  made. 

Nothing  has  therefore  been  done  during  the  present  fiscal  year,  nor 
will  anything  be  attempted  until  further  appropriations  are  made. 

Should  Congress  during  its  next  session  make  a  further  appropria- 
tion for  expenditure  during  the  fiscal  year  ending  June  30,  1887,  that 
sum,  with  amount  now  on  hand,  will  be  applied  to  deepening  thechao- 
nel  of  the  pass  to  21  feet. 

The  sum  of  $38,000,  exclusive  of  the  amount,  $5,000,  now  on  hand,  can 
be  profitably  expended  during  the  fiscal  year  ending  June  30, 18S7, 
which  it  is  thought  will  secure  the  relief  desired. 

The  improvement  when  completed  will  probably  be  reasonably  per- 
manent, as  the  pass  appears  to  be  slowly  deepening  from  year  to  year 
from  natural  causes. 

The  commerce  to  be  benefited  is  about  as  follows: 

Vessels  cleared  for  foreign  cmintries 136 

YeBsels  cleared  coastwise «. ..  43 

Total : 179 

ToDDage  of  foreign  clearances 68, 425 

Tonnage  of  coastwise  clearances 14,615 

Total , 82,040 

EXPORTS. 

Foreign : 

3B,655,r>42  superficial  feet  Inraber $516,916  00 

1,997,848  cubic  feet  lumber 87,052  00 

Total....; 603,968  00 

Coastwise: 

6,741 ,208  superficial  feet  lumber,  valued  at 53. 929  06 

Foreign 603,968  00 

Coastwise 63,ft49  0l 

Total  value  of  exports .• 657,807  00 

Honey  statement 

Amount  appropriated  by  act  approved  July  5, 1884 |5,0000t 

July  1, 1K85,  amount  available 5,000  00 

(Amonnt  (estimated)  rec^uired  for  completion  of  existing  project 38, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endi ng  June 30»  1887  3(^,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1887. 
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IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  BELOW  JACKSON. 

A  survey  of  this  part  of  the  river  was  made  under  direction  of  Capt. 
C,  W.  Howell,  Corps  of  Eugiiieers,  U.  8.  A.,  dnriug  the  months  of  March 
and  April,  1879. 

By  act  of  Congress,  approved  June  14,  1880,  an  appropriation  of 
$30,000  was  made  for  this  work. 

After  due  advertisement  a  contract  was  entered  into  October  7, 1880, 
with  S.  N.  Kimball,  for  the  improvement  of  195  miles  of  this  river  from 
Jackson  down. 

Owing  to  high  water  the  contractor  was  unable  to  complete  his  work 
within  the  time  specified,  January  1, 1882,  and  an  application  for  exten- 
sion of  time  to  January  1,  1883,  was  approved. 

By  act  t)f  Congress  approved  March  3,  1881,  a  further  appropriation 
of  $25,000  was  made,  and  a  project  for  the  expenditure  of  this  amount 
was  submitted  and  approved. 

After  due  advertisement  a  contract  was  entered  into  with  G.  A. 
Meyers  for  the  improvement  of  100  miles  more  of  the  river,  commenc* 
ing  at  a  point  195  miles  below  Jackson,  the  end  of  Kimball's  work. 

On  July  27, 1882,  the  work  was  reported  finished,  but  an  inspection 
showed  that  it  was  not  in  accordance  with  specifications,  and  the  con- 
tractor resumed  work.    August  23,  1882,  the  work  was  accepted. 

Fifty-three  thousand  seven  hundred  and  ninety-six  dollars  have  been 
applied  to  the  clearing  out  of  295  miles  of  river;  there  remained  from 
15  to  20  miles  of  bad  river  near  the  mouth,  upon  which  no  work  had 
been  done. 

A  number  of  shoals  in  the  reaches  under  contract  remained  also,  the 
improvement  of  which  were  not  included  in  the  contracts. 

August  2, 1882,  a  further  appropriation  of  $15,000  was  made  for  this 
work,  to  be  expended  under  the  supervision  of  the  United  States  Engi- 
neer Office  by  hired  labor.  In  November,  1883,  the  work  was  for  vari- 
ous reasons  suspended.  A  watchman  was  placed  on  the  plant  to  take 
care  of  the  property. 

The  work  accomplished  by  hired  labor  was  the  closure  of  twelve  run- 
out bayous  by  levees  and  pilings,  the  cutting  of  120  snags,  and  the 
girdling  of  709  trees  on  the  banks. 

By  act  of  Congress  approved  July  5,  1884,  the  sum  of  $10,000  was 
appropriated  for  the  continuation  of  the  work  by  hired  labor: 

The  original  project  for  improving  this  part  of  the  river  was  adopted 
in  1880,  the  object  being  to  obtain  a  navigable  channel  5  feet  deep  at 
low  wati&r  from  Jackson  down  to  the  mouth  by  the  removal  of  snags, 
stamps,  roots,  and  sunken  trees  out  of  the  riverbed,  and  the  clearing  of 
banks  of  overhanging  trees,  at  an  estimated  cost  of  $95,940. 

When  the  survey  of  this  part  of  the  river  was  made,  during  the  months 
of  March  and  April,  1879,  th*-  stage  of  water  was,  according  to  the  official 
report  of  Mr.  U.  C.  Collins,  the  assistant  engineer  in  charge,  10  feet 
above  low  water,  which  is  considered  good  boating  river.  The  estimate 
of  the  cost  of  improving  this  part  of  the  river  was  based  on  the  report 
of  Mr.  Collins. 

The  entire  distance,  295  miles,  where  contract  work  was  done  requires 
to  be  worked  over  again  in  low  water,  in  ord^r  to  obtain  the  desired 
low- water  channel  contemplated  in  the  original  plan  of  improvement. 

During  a  late  inspection  of  the  river  from  Jackson  to  the  mouthy  v\x 
INovember,  1884,  the  river  was  at  a  very  low  stage.    The  \iii&pefiA)\o\i^^d& 
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made  in  a  8kiff,  two  men  pnlling,  and  consumed  eleven  days.  The  (larty 
were  obliged  to  cut  their  way  through  almost  every  mile  of  the  runte, 
and  had  to  haul  and  lift  the  skiffs  over  logs  and  trees,  rocks,  slioals, 
and  gravel  and  sand  bars  at  over  one  hundred  different  places. 

The  log  obstructions  were  not  of  recent  formation,  but  showed  plainly 
the  old  cuts  of  axes  and  saws  of  the  contract  work,  many  of  the  8uag8 
and  trees  cut  off  projecting  from  6  to  8  feet  above  the  water,  making  the 
obstructions  more  dangerous  to  navigation  than  they  were  before  they 
were  touched. 

It  does  not  seem  possible  that  a  clear  5-foot  channel  at  low  water 
conld  have  been  obtained  b^'  the  contractor,  except  in  a  few  reaches 
where  the  banks  are  rock  walls  where  the  river  is  deep,  and  but  little 
if  any  work  was  required. 

The  original  estimate  of  this  work  was  $05,940.  Of  this  amonnt 
$53,736  has  been  expended  in  contract  work  without  any  great  benefit 
or  relief  to  navigation. 

Twenty-five  thousand  eight  hundred  and  st^venty-three  dollars  and 
sixty  seven  cents  was  expended  by  hired  labor  and  purchase  of  material 
under  direction  of  Maj.  Amos  Stickney,  Corps  of  Engineers,  U.  S.  Army, 
in  the  closure  of  runout  bayous  and  cut-offs,  the  removal  of  some  snags, 
and  the  girdling  of  a  number  of  trees  on  the  banks  below  the  head  of 
West  Pearl  River.  A  balance  of  $16,290.33  remained  on  hand  for  ex- 
penditure during  the  fiscal  year  ending  June  30,  1885. 

The  original  estimate  of  $95,940  for  the  improvement  of  the  river  from 
Jackson  to  the  mouth,  a  distance  of  3.15  miles,  as  contemplated  by  the 
original  plan,  is,  in  my  opinion,  altogether  inadequate,  even  had  the 
contract  work  been  done  according  to  specifications. 

The  present  commerce  on  this  part  of  the  river  does  not  require  a 
clear  5-foot  channel  at  low  water. 

If  the  river  is  improved  so  as  to  give  a  2  foot  channel  at  low  water 
navigation  during  about  eight  months  of  the  year  will  be  secured. 

This  can  be  accomplished  by  the  removal  of  snags,  sunken  logs,  and 
trees,  and  the  clearing  of  the  banks  Irom  overhanging  trees,  at  an  esti- 
mated cost,  exclusive  of  the  amounts  already  appropriated,  of  $50,000. 

If,  however,  the  original  plan  of  improvement  should  be  adhered  to, 
and  a  clear  5-foot  channel  at  low  water  is  desired,  it  will  require,  in  ad- 
dition to  the  removal  of  snags,  lo^s,  &c.,  the  construction  of  wing-danu 
and  the  removal  of  rock  and  gravel  bars,  at  an  estimate  cost,  exclasi\'e 
of  the  amounts  already  appropriated,  of  $100,000. 

In  accordance  with  instructions  from  the  Chief  of  Engineers,  United 
States  Army, dated  Washington,  D.  C,  July  8, 1884,  this  work  was  trans- 
ferred by  Maj.  Amos  Stickney,  (3orpsof  Engineers,  U.  8,  Army^  to  Maj. 
A.  N.  Damrell,  Corps  of  Engineers,  U,  S.  Army. 

The  sum  of  $5,154.83  was  transferred  by  Major  Stickney. 

Ten  thousand  dollars,  appropriated  by  act  of  Congress  approved  Jolj 
5, 1884,  was  also  available,  making  a  total  on  hand  at  the  transfer  A 
$15,154.83. 

Up  to  December  1,  1884,  operations  on  this  part  of  the  river  were  sus- 
pended ;  a  watchman  was  employed  taking  care  of  the  plant  and  prop- 
erty. 

The  head  of  West  Pearl  Biver  is  located  about  263  milesr  below  Jack- 
son. 

From  the  head  of  West  Pearl  River  that  part  of  the  river  known  « 
East  Pearl  Eiver  runs  east  for  a  mile  and  tbeu  south  through  Homes 
Bayou.  It  re-enters  West  Pearl  about  20  miles  from  tbe  head.  This  pvf 
of  East  Pearl  is  the  only  navigable 'channel  that  can  be  used. 
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^e^t  Pearl,  from  the  head  down,  for  a  dietance  of  14  miles,  althongh 
ire  is  plenty  of  water  18  nothing  but  a  cypress  swamp ;  no  channel  ex- 
s  and  na\igation  is  impossible. 

Pwo  thirds  of  the  volume  of  water  enters  the  head  of  West  Pearl,  and 
est  for  a  distance  of  20  miles,  while  comparatively  a  very  small  por- 
n  of  water  enters  East  Pearl,  diminishing  its  current  and  forming 
idbnrs  and  shoals. 

3 wing  to  the  low  banks, both  above  and  below  the  head  of  West  Pearl, 
also  to  the  great  depth,  nearly  60  feet  at  the  head,  it  would  be  very 
ficult  to  close  it  up  there  effectually,  as  at  almost  every  freshet  the 
ong  current  would  cut  its  way  through,  either  above  or  below,  and  the 
>aling  process  in  East  Pearl  would  continue  and  no  relief  to  naviga- 
n  b<*  given. 

[f  this  process  of  shoaling  should  be  permitted  to  continue  there  is 
doubt  but  Bast  Pearl  would  finally  close  up  altogether.  West  Pearl 
inot  be  used  for  navigation,  and  navigation  on  the  river  would  be 
ictically  stopped. 

Three-fourths  mile  above  the  head  of  West  Pearl  there  is  a  narrow  • 
ip  of  land  800  feet  wide.    Across  this  strip  a  narrow  bayou  has 
shed  out,  but  is  choked  up  by  drift. 

The  only  practical  way  of  keeping  navigation  through  East  Pearl 
en  seemed  to  be  to  open  a  cutoff  through  this  strip  of  land  above  the 
id  of  West  Pearl  into  East  Pearl  deep  enough  to  take  the  water  even 
ring  a  low  stage  of  river,  and  wide  enough  to  allow  steam boats^and 
ler  crafk  to  ])ass  up  and  down.  By  opening  this  cut-off  the  main 
er  enters  East  Pearl  three-fourths  of  a  mile  above  West  Pearl,  and 
•ough  the  cut-olf  into  East  Pearl  three-fourths  of  a  mile  below  West 
arl,  fuitting  off  1 J  miles  <»f  river.  Thr  advantages  that  may  be  gained 
the  opening  ot  "this  cut-off  can  easily  be  perceived.  Work  on  the 
3uingof  this  cutoff  was  commenced  December  1, 1884,  and  continued 
enever  the  stage  of  water  permitted  working  to  advantage. 
Jver  one-half  of  the  volume  of  water  of  the  main  river  now  runs 
^ugh  the  cut-off,  and  as  the  deepening  progresses  nearly  all  the  water 
1  pass  through,  taking  it  away  from  West  Pearl  and  forcing  it  into 
»t  Pearl. 

^  heavy  drift  of  logs  and  trees  have  been  placed  and  secured  across 
)  head  of  West  Pearl,  and  several  hundred  large  trees  have  been 
led  into  the  river  below  the  drift,  so  as  to  lessen  the  current  and 
ise  sand-bars  to  form. 

Since  the  opening  of  the  cutoff  commenced  the  shoals  and  sand-bars 
It  had  formed  between  the  cut  off'  and  Wakiah  Bluff,  one-half  mile 
low,  ^nd  which  were  very  troublesome  to  steamboats,  have  deepened 
inches,  and  are  still  deepening,  and  it  is  expected  that  by  the  in- 
cased volume  of  water  and  current  the  original  depth  through  this  part 
East  Pearl  Biver  will  be  restored,  and  boats  will  have  no  trouble  there. 
The  summary  of  work  performed  during  the  fiscal  year  ending  June 
1885,  is  as  follows: 

onber  of  stamps  removed 1, 398 

oiber  of  roots  removed 4, 749 

tnber  of  logs  removed 1, 379 

Diber  of  knees  removed 42 

mber  of  standing  tn^es  removed 1, 454 

tnber  of  overhanging  trees  removed 411 

mber  of  cubic  yards  sand  and  clay  removed 7, 359^ 

A.  large  amount  of  drift  was  removed,  and  a  great  deal  of  cane  cut 

»m  the  banks. 

The  condition  of  the  improvement  of  this  part  of  the  rwet  ow  \\i^^^>^ 
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of  June,  1885,  has  not  materially  changed  or  improved,  owing  to  tlie 
fact  that  work  on  removing  snags  and  trees  was  only  commenced,  with 
the  derrick-boat,  during  the  latter  part  of  Jane. 

Most  of  the  work  was  confined  to  the  opening  and  deepening  of  the 
cut-off. 

Nearly  all  stumps,  roots,  and  logs  have  been  removed,  and  the  sand 
and  clay  has  been  dug  and  wheeled  out  to  a  level  of  14  inches  above 
low  water.     . 

A  strong  current  runs  through  now,  and  with  some  more  digging  and 
the  scouring  action  of  the  current  it  is  expected  that  this  cut-off  will  be 
used  altogether  by  boats  during  the  next  boating  season. 

The  condition  of  the  river  above  the  cut-off,  as  far  as  Jackson,  Miss., 
is  about  the  same  as  when  left  by  the  contractors,  and  can  be  nayi* 
gated  safely  only  on  a  6  or  7  foot  rise. 

The  river  below  the  cut-off  down  to  its  month,  with  the  exceptioD  of 
Homes  Bayou,  is  in  a  better  condition. 

A  number  of  sand  bars  and  shoals  have  formed  within  the  last  five 
years,  but  it  is  reasonable  to  expect  that  with  the  increased  volume  of 
water  and  current  due  to  the  opening  of  the  cut-off  above  these  bars  and 
shoals  will  improve  materially. 

Nearly  all  the  jetties  and  dams  constiHicted,  and  piles  driven  hereto- 
fore, across  a  number  of  runout  bayous  between  the  head  of  West  Pearl, 
Pearl  River,  and  Homes  Bayou,  have  been  damaged. 

Homes  Bayou,  connecting  East  and  West  Pearl  rivers,  and  used  alto- 
gether by  boats  navigating  this  river,  is  a  narrow  and  very  crooked 
bayou  5^  miles  long,  greatly  obstructed  b}'  stumps,  fallen  and  overhang- 
ing trees. 

As  operations  in  this  bayou  were  only  commenced  during  the  latter 
part  ot  June,  1885,  the  improvements  made  so  far  give  but  little  aid  to 
navigation. 

It  is  proposed  to  apply  the  funds  available  for  expenditure  during  the 
fiscal  year  ending  June  30,  1886,  $8,386.01,  to  the  completion  of  the  cat- 
off  three-fourths  of  a  mile  above  the  he^  of  West  Pearl,  so  tbatboatBof 
5  feet  draught  of  water  can  pass  through  at  a  low  stage  of  the  river;  to 
the  removal  of  snags,  stumps,  roots,  and  trees  in  the  bed  of  Homes 
Bayou;  to  the  clearing  of  the  banks  of  overhanging  and  standing  trees 
and  cane;  to  the  closing  up,  by  drift,  gravel,  and  willows, of  Pair  8lougfa, 
situated  7  miles  below  Wakiah  Bluff  and  7^  miles  above  the  upi^ereod 
of  Homes  Bayou;  to  the  closing  up,  with  the  same  kind  of  material, 
of  Little  Homes  Bayou,  situated  2^  miles  below  the  upper  end  of  Boinep 
Bayou.  After  completion  of  these  works  it  is  proposed  to  commence 
operations,  with  one  boat,  on  the  removal  of  obstructions  to  navigation, 
such  as  were  left  by  ihe  contractors,  and  such  as  have  formed  since  the 
closing  of  the  contracts  from  the  head  of  Homes  Bayou  up-stream  to- 
wards Jackson,  Miss. 

With  the  other  boat  it  is  proimsed  to  work  down-stream  from  the 
lower  end  of  Homes  Bayou  towards  the  mouth. 

The  benefits  that  may  be  expected  by  the  expenditure  of  this  money 
for  the  purpose  mentioned  are  as  follows:  Greater  security  to  uavigsr 
tion  between  New  Orleans,  La.,  and  Jackson,  Miss.,  and  reduced  freights 
on  merchandise  and  produce.  The  greater  portion  of  the  cotton,  nier- 
chaiidise,  &c.,  are  now  hauled  from  Georgetown,  Columbiit,  Moiiticello, 
and  other  towns  located  on  the  river,  to  the  nearest  railroad  stationsoD 
the  Illinois  Central  and  Northeastern  railroads,  a  distance  of  from  20  to 
40  miles. 

Freight  on  a  bale  of  cotlou  skipped  in  this  way  to  New  Orleans,  La-? 
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costs  now  $4.80,  a  barrel  of  floar  shipped  in  this  way  from  New  Orleans 
to  Columbia  or  Monticello,  $2. 

Freight  on  a  bale  of  cotton  shipped  down  the  river  by  boats,  de- 
livered at  New  Orleans,  costs  $1.50,  a  barrel  of  flour  60  cents,  other 
freights  in  proportion. 

This  shows  there  would  be  a  very  large  reduction  and  saving  in 
freights  by  river  competition  by  the  improvement  of  the  river. 

The  estimated  amount  required,  exclusive  of  appropriations  already 
made,  for  the  completion  of  the  original  project  of  improvement  is 
$100,000. 

By  modifying  the  orignnal  project,  however,  so  as  to  obtain  a  2-foot 
channel  at  low  water,  which  is  really  all  that  the  present  commerce 
demands,  $50,000  exclusive  of  appropriations  already  made  will  be  suf- 
ficient. 

,  In  addition  to  the  improvement  of  the  river  proper,  the  increased 
lumber  trade  of  the  mills  situated  on  the  river,  particularly  that  of 
Messi-s.  Poitevant  &  Faroe,  at  Pearlington,  Miss.,  located  about  12 
m.'les  above  the  mouth  of  East  Pearl  Biver,  demands  the  deepening 
of  the  bar  at  the  mouth  by  dredging. 

Vessels  of  7-foot  draught  of  water  can  be  loaded  at  the  mills  on  the 
river,  but  the  lumber  for  vessels  of  heavier  draught,  of  which  there  are 
a  large  number  loaded  by  the  mills,  must  now  l^  lightered  and  towed 
over  the  bar,  which  not  only  causes  great  delay,  but  heavy  expense. 

It  is  desired  by  mill-owners  and  those  interested  in  the  lumber  busi- 
ness on  the  river  to  obtain  a  12-foot  channel  over  the  bar.  After  ves- 
sels cross  the  bar  there  is  sufficient  water  up  to  the  mills  to  load  down 
to  12  feet. 

The  estimated  cost  of  dredging  a  channel  12  feet  deep  at  mean  low 
tide  over  the  bar  at  the  mouth  of  East  Pearl  Biver  is  $20,000. 

Owing  to  the  caving  in  of  banks  after  freshets,  as  also  to  the  shifting 
of  the  channel,  the  improvements  so  far  made  and  contemplated  will  not 
be  permanent. 

An  annual  appropriation  of  $4,000  would  be  sufficient  to  maintain 
the  river  in  the  condition  contemplated  by  the  plan  of  improvement. 

Money  statement, 

Jaly  1,1834,  amount  available $6,290  33 

Amonnt  appropriated  by  act  approved  July  5, 1884 10, 000  00 

16,290  33 
July  1, 1885,  amoont  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 7,910  32 

Joly  1,  1885,  amount  available 8,380  01 

{Amount  (estimated)  required  for  completion  of  existing  project 100,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1887    70, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

NumhtT  o/vfBsels  entered  and  cleared  and  loaded.  Pearl  Biver,  yfisaisHppi. 


Character  of  vessels. 


American. 


Shipe 

Barks...., 

Brigs 

Schooners. 


Total. 


1 
8 


S 

4 
4 


8,  lot 
8,70f 
2,27t 


a  \  ^  \        \vwi 
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Number  cfvesaeU  employed  lightering  Immber  flram  Pearl  Biver, 


Chamcter  of  Tssaels. 

Number. 

Tonatfe. 

8t6Bniftni 

2 

14 
1 

9T 

8cliooo6rs ...... 

4a 

Bargwi      ...        .... 

ss 

T«tftl     -..,.„ 

17 

filT 

• 

Statememt  of  lumber  skipped  from  Pearl  Biver, 


Direction. 


Shipped  to  exportation 

Shipped  to  dealers 

Shipped  to  foreign  and  coastwise 


Totol 


Snperfldal  feet 


15.0M.90I 
IS.  000,060 
10.000,000 


41,000,000 


Imports  via  Pearl  Biver, 


Articles. 


Ifahon^ny  and  cedar. 
Hemp 


Total 


Tods. 


450 

100 


550 


Statement  of  veseeU  employed  on  Upper  Pearl  Biver, 


Character  of  vessels. 


Steamers 


Number. 


TonDage. 


Statement  of  staple  artiolee  transported  on  Pearl  Biver  to  and  from  New  Orleans,  La,,  md 

to  saw-mills  near  mouth, 

DOWNSTREAM. 


Articles. 


Cotton^ 

Rice 

StoTes 

Firewood 

Sawlogs 

Sqoare  timber 


bales.. 

— barrels.. 
..  number.. 

conls.. 

...number., 
cubic  feet. . 


Nnmbsf. 


100 
10.001 

2,aoo 

?OQ.OIIO 
50.0110 


UP-STREAM. 


Articles. 

Number. 

Fertilizers 

tons 

301 

Grain  ..  

do... 

2S8 

Mftchinerr,  4tc 

...  ..............  do . - 

IN 

Oenei^l  merchandise 

do... 

SOI 

Total 

1,1» 
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Statement  of  staple  artiolee  transported  on  Pearl  River  for  preceding  year  1883-1884. 

DOWN-STREAM. 


ArtiolM. 

Number. 

Cotton 

bales. . 

2,000 

8ftw«]ofln 

.    _-      .nnmhAr. . 

50,000 

UPSTREAM. 

Articles. 

Number. 

OoiM>rri  merehiundiM  , .  -     ^ . . 

tntifl.. 

180 

Q  10. 

IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  FROM  JACKSON  TO  CAR- 
THAGE. 

An  examination  of  this  part  of  the  river  was  made,  under  direction 
of  Capt.  C.  W.  Howell,  Corps  of  Engineers,  U.  S.  Army,  in  1879. 

By  the  river  and  harbor  act  of  March  3,  1879,  the  sum  of  $6,000  was 
appropriated,  and  on  November  20,  1879,  a  contract  was  entered  into 
with  J.  S.  Hamilton  &  Co.  for  the  improvement  of  this  part  of  the  river. 

On  June  14, 1880,  another  appropriation  of  $7,500  was  made,  and  on 
October  12,  188<*,  another  contract  was  made  with  J.  S.  Hamilton  to 
continue  the  work. 

An  appropriation  of  $2,500  was  made  March  3,  1881,  but  after  due 
advertisement  no  bids  were  received  for  work  under  this  appropriation, 
and  the  amount  was  allowed  to  stand,  awaiting  further  appropriations 
sufficient  to  warrant  commencement  of  work. 

August  2,  1882,  an  additional  appropriation  of  $2,500  was  made.  On 
July  1,  1883,  there  was  available  for  this  work  the  sum  of  $17,800.76, 
and  on  the  17th  of  August,  1882,  a  project  was  submitted  to  continue 
the  work  by  hired  labor,  which  was  approved. 

The  work  under  the  Hamilton  contracts  did  not  prove  satisfactory, 
and  the  contracts  were  annulled  September  22, 1882. 

There  was  expended  during  the  fiscal  year  ending  June  30, 1884,  $10,- 
993.34. 

The  original  project  for  the  improvement  of  this  part  of  the  river  con- 
sisted in  the  removal  of  snags,  logs,  and  overhanging  trees,  and  was  to 
afford  a  clear  channel  of  navigation  5  feet  deep  at  a  low  stage  of  the 
river  from  Jackson  to  Carthage,  a  distance  of  105  miles,  at  an  estimated 
cost  of  $21,000.  This  amount  is,  however,  in  my  opinion,  not  sufficient 
to  clear  the  river  of  obstructions  so  as  to  give  safe  navigation  during  a 
low  stage  of  water. 

The  original  estimate  should  be  inci  eased  to  $50,000. 

The  former  method  of  improvement  was  the  removal  of  obstructions 
from  the  channel  and  clearing  of  the  banks  from  overhanging  trees  by 
contract. 

As,  however,  the  contract  work  did  not  prove  satisfactory,  and  both 
of  the  contracts  with  J.  S.  Hamilton  were  annulled,  the  original  x)lan  of 
improvement  was  modified  in  so  far  as  to  continue  the  improvement  by 
hired  lal)or  and  purchase  of  material. 

On  July  8,  1884,  the  work  was,  in  accordance  with  instructions  frouv 
the  office  of  the  Chief  of  Engineers,  United  States  Atmy,lT«A\^l^TT^ 
by  Maj.  Amos  Sticknej  to  Mty,  A.  N.  Damrell,  and  th^  \\x\i^toN^\3\«QX» 
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was  carried  continuously  down-stream  to  a  point  12  miles  below  Mc- 
Fadden's  Ferry,  at  Carthage. 

The  improvement  of  this  part  of  the  river  is  not  permanent,  bnt  will 
have  to  be  worked  over  again  from  time  to  time,  owing  to  the  caving  in 
of  the  banks  and  the  shifting  of  the  channel. 

In  the  balance  of  the  river  down  to  Jackson,  93  miles,  only  the  wont 
and  most  dangerous  places  were  partly  improved.  The  entire  distance 
requires  working  over  again. 

In  January,  1885,  the  appropriation  being  exhausted,  the  derrick  and 
quarter-boats  were  carried  down-stream  below  Jackson  to  Wakiah 
Bluff,  the  boats  and  machinery  overhauled  and  laid  up,  to  be  used  on 
the  improvement  of  the  river  below  Jackson. 

During  the  progress  of  the  improvement  there  were  removed  6,686 
snags,  roots,  and  logs;  320  stumps;  312  sunken  trees;  3,494  cypress 
knees ;  6,851  overhanging  trees,  and  700  yards  of  bank  were  protected 
with  brush  and  willows. 
•£On  the  30th  of  June,  1885,  the  condition  of  the  river  was  as  follows: 
12  miles  from  Carthage  down  boats  of  3  feet  draught  of  water  can 
navigate  with  comparative  safety  at  a  stage  of  river  4  feet  above  low 
water.  In  the  other  part  of  the  river  down  to  Jackson  boats  can  navi- 
gate on  a  6  foot  rise  above  low  water. 

Before  the  improvement,  even  during  high  water,  steamers  could  not 
make  more  than  two  trips  a  mouth  between  Jackson  and  Carthage. 
Since  the  improvements  boats  make  four  and  five  trips  a  month. 

It  is  proposed  to  apply  the  small  balance  on  hand  June  30,  1S85, 
$52.40,  in  payment  of  current  office  expenses,  as  the  amount  is  too  small 
to  do  any  work  on  the  river. 

The  sum  of  $10,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  in  the  removal  of  snags,  stumps,  roots,  and  logs 
from  the  channel  and  overhangingtrees  from  the  banks,  giving  a  greater 
security  to  navigation  by  the  deepening  of  the  channel,  by  the  washing 
away  of  sand  and  gravel  bars,  by  the  removal  of  sunken  logs  and  trees. 
It  is  believed  additional  boats  would  be  placed  on  the  river  and  that 
commerce  would  increase  materially. 

The  estimated  amount  required  for  the  completion  of  the  original 
project  for  improving  this  part  of  the  river  is  $31,600. 

Owing  to  the  continual  caving  of  the  banks  and  shilling  of  the  chan- 
nel, the  improvement  will  not  be  permanent. 

An  annual  expenditure  of  $2,4(K)  would  maintain  the  river  in  the  con- 
dition contemplated  by  the  plan  of  improvement. 

As  there  was  only  one  steamer,  the  O.  R.  Singleton,  navigating  be- 
tween Jackson  and  Edinburg,  making  Carthage  only  a  way  landing, 
the  commercial  statistics  for  this  part  of  the  river  are  the  same  as  for 
that  portion  between  Edinburg  and  Carthage. 

The  work  is  located  in  the  collect  ion  di8trict  of  New  Orleans,  La.  The  neareit 
light'-houHe  is  on  the  Rigoiets,  oppoMit»^  the  month  of  West  Pearl  River.  The  netreil 
forts  are  Forts  Pike  and  Macomb,  located  in  the  Rigolets,  near  the  light-hoase. 

Money  statement 

Jnly  1,  1884,  amount  available * 96,  ti07  43 

July  1,  1885,  amount  expended  during  tiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 6.755  08 

Jnly  1,  1885,  amount  available , 52  4fl 

f  Amount  (estimated)  re(^nired  for  completion  of  existing  project 31,500  00 
Amount  that  cau  be  prohtably  expended  iu  fiscal  yearendiug  June30, 1887    10,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18G6  and  \^1 . 
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Q  II. 

IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  BET  WEE  51  EDINBURG  AND 

CARTHAGE. 

This  portiou  of  Pt*arl  River  is  entirely  iu  Leake  Conuty,  Mississippi, 
beginning^lmost  on  the  line  ol  Neshoba  County,  and  goes  through  Leake 
County  in  a  southwesterly  direction,  forming  the  boundary  between 
Madison  and  Franklin  counties. 

There  is  no  navigable  channel  in  the  greater  portion  of  this  part  of 
the  river  during  low  water.  Although  high  banks  are  found  on  both 
sides  of  the  river,  yet  the  river  is  so  obstructed  by  fallen  trees,  snags, 
roots,  logs,  standing  trees,  sand  and  mud  bars  that  navigation  by  the 
steamer  O.  R.  Singleton,  built  for  this  trade  in  1883,  was  only  possible 
during  very  high  water. 

Under  an  allotment  of  $2,500  made  by  the  river  and  harbor  act  of  July 
5,  1884,  work  on  this  part  of  the  river  was  commenced  at  Edinburg  on 
the  17th  of  November,  1884,  and  continued  until  the  23d  of  January, 
1885,  when,  the  river  becoming  too  high  for  working  to  advantage,  op- 
erations were  suspended. 

The  original  project  for  the  improvement  of  this  part  of  the  river  is  to 
afford  a  high-water  channel  from  Edinburg  to  Carthage,  a  distance  of 
24|  miles,  for  six  or  eight  months  of  the  year,  at  an  estimated  cost  of 
$13,4(;4. 

The  method  of  improvement  is  the  removal  of  obstructions  from  the 
channel  and  clearing  of  the  banks  of  overhanging  trees  by  hired  labor 
ADd  purchase  of  material. 

Two  flat-boats  and  two  skiffs  were  constructed,  the  necessary  outfit 
was  purchased,  and  the  river  was  partially  improved  for  a  distance  of 
17  miles  from  Edinburg  down,  but  will  have  to  be  worked  over  again, 
leaving  7f  miles  yet  on  which  nothing  has  been  done. 

During  the  progress  of  the  improvement  there  were  removed — 

8nag8,  logs,  and  stntiipii 400 

Trees  from  the  channel 368 

Overhanging  trees 680 

Fanen  trees 94 

Yards  of  bank  cleared  of  brush 6, 491 

On  the  30th  of  June,  1886,  the  condition  of  the  improvement  was  such 
as  to  allow  boats  of  3J  feet  draught  of  water  to  navigate  the  17  miles  of 
river  improved  during  the  season,  with  comparative  safety  on  a  rise  of 
6  feet  above  medium  low  water. 

Considerable  benefit  was  derived  from  the  work  already  done,  as 
shown  by  the  fact  that  before  the  improvement  the  time  consumed  by 
the  steamer  ascending  the  river  from  Carthage  to  Edinburg  averaged 
six  days,  while  after  the  partial  improvement  the  steamer  made  several 
trips  from  Carthage  to  Edinburg  in  fourteen  hours. 
•  It  is  proposed  to  apply  the  small  balance  on  hand  June  30,  1885, 
($389.61),  to  the  removal,  by  blasting,  of  stumps,  roots,  and  logs  as  far 
as  the  amount  w^ill  permit. 

The  sum  of  $10,964  can  be  profitably  expended  during  the  fiscal  ^^ear 
ending  June  30,  1887,  in  removal  of  sunken  logs  and  trees,  stumps, 
roots,  trees  standing  in  the  channel,  and  trees  overhanging  from  the 
banks,  which  would  probably  so  improve  the  river  that  boats  would  be 
enabled  to  run  during  a  stage  of  the  river  6  feet  above  low  water  with 
comparative  safety. 

It  is  believed  that  additional  boats  would  then  be  placed  Qivt\i^T\N^x^ 
and  no  doubt  the  commerce  would  materially  increase. 
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The  estimated  amount  required  for  the  completion  of  the  original  pro- 
ject for  improving  this  part  of  the  river  is  $10,964. 

Owing  to  the  continual  washing  of  banks  causing  trees  to  fall  io,and 
the  continual  shifting  of  the  channel,  the  improvement  will  not  be  per- 
manent. 

It  is  estimated  that  an  annual  appropriation  of  $500  would  maintain 
the  river  in  the  condition  contemplated  by  the  plan  of  improvement. 

Before  the  improvement  most  of  the  merchandise  had  to  be  hauled 
bv  wagons  between  Edinburg  and  railroad  stations,  a  distance  of  from 
40  to  60  miles. 

The  reduction  and  saving  in  railroad  freights^by  rl ver  competition,  dae 
to  improvement,  is  considerable,  as  shown  by  the  following  exhibit: 

Freight  on  a  barrel  of  flour  from  Mobile,  Meridian,  or  §ew  Orleans, 
delivered  at  Edinburg,  was  before  the  improvement  $2.10;  now  it  is  60 
cents.  This  saving  in  freight  on  a  ton  of  fertilizer  is  $5 ;  on  a  bale  of 
cotton,  $4. 

It  is  estimated  that  the  aggregate  annual  saving  in  freights  to  the 
farming  interest  of  the  county  adjoining  the  river,  due  to  the  improve- 
ment, will  not  fall  short  of  $30,000. 

Money  statement 

Amonnt  appropriated  by  act  approved  July  5,  1884 $2, 500  00 

July  1. 1885,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 2,110  39 

July  1,  1885,  amount  available 389  61 

{Amount  (estimated)  required  for  completion  of  existini^  project 10,9f)4  00 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1887    10,964  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS.       ' 

The  following  is  a  tabulated  statement  of  the  aggregate  amount  of  the  staple 
articles  transported  on  the  river : 


Flour 50 

Bacon 10 

Guano... 400 

Grain 150 

Machinery,  &c 60 

General  merchandise 130 

Total 800 

Down  trips: 

Cotton bales..  1,900 

/       Wool do..  58 

Staves number..  8,000 

Lumber feet..  25,000 

Saw-logs number..  10,000 

The  following  is  a  statement  of  the  aggregate  amount  of  staple  articles  transported 
on  the  river  for  the  year  preceding  the  commencement  of  the  improvement. 

Up-stream :  Twt. 

Flour 10 

Bacon ^ 

Guano fiO 

Grain ^ 

Machinery,  &c " 

General  merchandise IW 

Total 1» 
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Down-stream :  Tons. 

Cotton ..bales..       380 

Wool do..        30 

Staves do..  2,000 

Only  one  boat,  the  steamer  O.  R.  Singleton,  has  been  employed  on  this  part  of  the 
river  during  the  fincal  year.  Her  dimensions  are :  Length,  95  foet ;  tonnage,  110  feet; 
draught  of  water,  4^  feet. 


Q  12. 

preliminary  examination  of  homosassa  bay,  florida. 

United  States  Engineer  Office, 

Mobile,  Ala.,  October  21,  1884. 

Sir:  I  bave  the  honor  of  submitting  the  following  report  upon  the 
preliminary  examination  of  HomosasHa  Bay,  Florida,  ordered  by  cir- 
cular letter  dated  July  31,  1884 : 

In  my  opinion  this  bay  is  unworthy  of  improvement,  for  the  following 
reasons: 

The  cost  of  deepening  the  outside  entrance,  the  inside  channel  through 
the  north  gap,  or  straightening  and  deepening  the  channel  at  the  mouth 
of  the  ri\er,  would  be  from  $100,000  to  $180,000  f^  obtain  a  channel  of 
navigable  width  and  of  6  feet  depth. 

The  commerce  is  small  in  amount,  with  no  prospect,  so  far  as  could 
be  learned,  of  any  great  increase. 

The  commerce  consists  in  shipments  of  oranges  to  Cedar  Keys,  40 
miles  distant,  in  light-draught  boats,  and  cattle  to  Tampa  by  laud,  but 
no  exact  statement  of  the  amount  could  be  obtained. 

The  nature  of  the  improvement  desired  or  by  whom  desired  could  not 
be  ascertained. 

Respectfully  submitted. 


The  Chief  of  Engineers,  U.  S.  A. 


A.  N.  Damrell, 

Major  of  Ungineers, 


Ql3. 

preliminary  examination  of  back  bay  at  handsborough,  mis- 

sissippl 

United  States  Engineer  Office, 

Mobile,  Ala.,  October  3,  1884. 

Sir:  I  have  the  honor  of  submitting  the  following  report  upon  the 
preliminary  examination  of  Back  Bay  at  Handsborough,  Mississippi 
Sound,  ordered  by  circular  letter  of  July  31,  1884. 
.  Handsborough  is  a  small  town  of  about  200  inhabitants,  on  Bayou 
Bernard,  about  2^  miles  from  its  mouth. 

The  bayou  is  about  150  feet  wide  and  15  feet  deep,  entering  Back  Bay 
at  its  western  end  about  14^  miles  from  the  8-foot  curve  in  Mississippi 
Sound. 

The  obstructions  to  navigation  are  as  follows : 

(1)  A  bar  called  "  Crane's  Neck,"  at  the  mouth  of  the  bayou,  about 
one-fourth  mile,  4  feet  minimum  depth. 
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(2)  The  chaDDel  through  the  Back  Bay  is  narrow  and  crooked,  with 
only  4  feet  minimnm  depth. 

(3)  A  bar  at  Barnard's  Island,  separating  Back  Bay  and  Biloxi  Bay. 
This  bar  is  a  short  one,  but  has  a  minimum  depth  of  only  4  feet. 

(4)  Biloxi  Bay  Mud  Flats,  about  1  mile  in  length  and  4  feet  miuimam 
depth. 

(5)  A  bar  2  miles  in  length  and  4  feet  minimum  depth,  separating 
Biloxi  Bay  from  S-foot  curve  in  Mississippi  Sound. 

In  my  opinion  this  bay  is  not  worthy  of  improvement. 
The  facts  upon  which  my  judgment  is  based  are  as  follows : 
The  cost  of  the  improvement  would  probably  exceed  $140,000.    The 
value  of  the  annual  commerce  to  be  benefited  would  probably  be  very 
small.    The  only  commerce  at  present  is*the  shipment  of  lumber  from 
one  mill,  estimated  by  owners  at  5,000,000  feet,  B.  M.    The  same  party 
owns  a  brick-yard  for  which  he  claims  a  capacity  of  3,600,000  annually. 
Four  saw-mills  formerly  in  operation  there  have  stopped  work  on  ac- 
count of  scarcity  of  Raw-logs.    There  is  no  apparent  reason  to  suppose 
that  the  improvement  would  increase  the  commerce  to  any  great  extent 
Very  respectfully,  your  obedient  servant, 

A.  N.  Dahrel.1., 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 


Q  14- 

preliminary  examination  OF  mobile  river  and  harbor  FROM 
LOWER  ANCHORAGE  UP  TO  THE  NORTHERN  LIMITS  OF  THE  CITY  OP 
MOBILE,  WITH  A  VIEW  TO  SECURING  TWENTY-THREE  FEET  DEPTH  OF 
WATER. 

United  States  Engineer  Office, 

Mobile,  Ala. J  October  22,  1884. 

Sir  :  I  have  the  honor  of  submitting  the  following  report  upon  the 
preliminary  examination  of  "  Mobile  Kiver  and  Harbor  from  the  lower 
anchorage  up  to  the  northern  limits  of  the  city  of  Mobile,  with  a  view 
to  securing  23  feet  depth  of  water." 

In  my  opinion  the  river  and  harbor  is  worthy  of  improvement  for  the 
following  reasons : 

1.  The  cost  of  the  improvement  will  not  probably  exceed  $1,500,000. 
The  present  commerce  is  large,  as  shown  in  statements  hereunto  ap- 
pended, which  is  greatly  inconvenienced  by  the  fact  that  the  draught  of 
the  vessels  seeking  the  port  for  cargoes  is  such  that  the  present  depth 
of  water  only  allows  them  to  take  on  a  part  of  their  cargoes  at  the 
wharves  and  compels  them  to  finish  loading  in  the  lower  bay,  28  mUes 
distant,  by  lightering  and  rafting.  The  prospects  for  an  extensive  in- 
crease, in  the  near  future,  with  the  improvement  effected,  are  sure. 

2.  The  harbor  is  destined  to  be  a  very  important  one  to  the  United 
States  Government,  as  being  the  point  on  the  Gulf  where  the  cheapest 
coal  and  iron  can  be  obtained,  owing  to  the  fact  that  it  is  connected  by 
three  short  water  routes,  the  Cahaba,  the  Black  Warrior,  and  Coosa 
rivers,  with  the  coal  and  iron  deposits  of  Alabama. 

No  survey  will  be  necessary',  as  a  survey  and  report  has  alrea<ly  been 
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made  and  considered  by  the  Board  of  Engineers  for  Biver  and  Harbor 
Improvements,  whose  report  is  contained  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1880. 
Bespectfnlly  submitted. 

A.  N.  Damrell, 

Major  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


Eniranots  and  clearances  at  port  of  Mohile,  Ala, 


BKTBANCK8. 

CLKARAirCKB. 

Direction,  Stc. 

Jane  30,  1884. 

June  30,    1883. 

June  30,  1884. 

Jnne  30,  1883. 

YeflMla. 

Tonnage. 

YeBsela. 

Tonnage. 

Vessels. 

Tonnage. 

Vessels. 

Tonnage. 

Foreifcn 

165 
«6 
50 

114. 141 

22.555 

9,015 

105 
51 
42 

60,602 

18. 879 

7.885 

155 
54 
51 

105, 714 
17,788 
10,088 

112 
50 
54 

66,99g 
18, 551 
11.492 

Coantwiee 

Amf^rican 

ToUl 

281 

145,711 

196 

86.866 

260 

138.590 

216 

97,041 

COMMERCIAL  STATISTICS. 


Duties  on  imports . . . 

Tonnage  does 

Hospital  collections. 
Miaoellaneons 


Total. 


Items. 


June  30, 1884. 


$60,824  50 

22. 617  70 

8, 742  79 

5,012  67 


81,507  67 


June  80, 1883. 


$200, 742  12 

12. 8:{3  50 

8, 750  32 

4.811  28 


222,137  22 


EXPORTS  TO  FOREIGN  PORTS. 


June  30,  1884 $3,836  441> 

June30,  18tJ3 2,837,496 


IMPORTS  OF  FOREIGN  GOODS. 


Jnne30,  1884 282,786 

JnDe30,  188:^ 390,535 


impboyehent  of  mobile  biyeb  and  habbob,  alabama. 

United  States  Engineeb  Office, 

Mobile  J  Ala,y  February  6,  1885. 

Sib:  I  have  the  honor  of  submittiDg  the  following  report  upon  the 
improvement  of  ^'  Mobile  River  and  Harbor  from  the  lower  anjchoragenp 
to  the  northern  limits  of  the  city  of  Mobile,  with  a  view  to  secnring  23 
feet  depth  of  water."  As  stated  in  the  report  upon  the  preliminary  ex- 
amination, no  survey  was  necessary,  as  one  had  already  been  made  and 
considered  by  the  Board  of  Engineers  forEiverand  Harbor  Improve* 
ments,  which  submitted  a  project  for  obtaining  a  channel  of  22  feet 
depth  from  the  lower  bay  to  the  city,  February  28, 1880. 
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In  that  report  it  was  suggested  that  a  small  cat  be  dre<lged  in  the 
present  channel  to  a  depth  of  22  feet,  on  Dog  River  Bar,  to  determine 
experimentally  whether  a  deep  excavation  would  remain  open  or  be 
filled  by  the  flowing  in  of  the  mad  from  the  banks. 

This  cut  was  made  and  sounded  from  time  to  time.  The  results  would 
seem  to  indicate  that  no  material  filling  need  be  feared,  provided  that 
the  cut  be  made  sufficiently  wide  and  a  proper  slope  be  given  to  the 
banks. 

Tliis  fact,  when  considered  in  connection  with  the  generally  satisfac- 
tory condition  of  the  channel,  of  17  feet  depth,  now  being  dredged,  and 
which  will  be  completed,  probably,  next  year,  would  seem  to  warrant 
the  conclusion  that  the  cheapest  and  quickest,  if  not  the  best,  method 
now  of  obtaining  the  depth  de:^ired,  which  is  that  existing  on  the  inner 
bar,  would  be  by  enlarging  and  deepening,  by  dredging,  the  channel, 
which,  since  1870,  has  been  deepened  in  that  manner,  first  from  9  feet 
to  13  feet  and  then  from  13  to  17  feet.  To  secure  a  channel  280  feet 
wide  on  top  with  a  central  depth  of  23  feet,  would  require  the  excava- 
tion and  removal  of  about  9,000,000,000  cubic  yards  of  material — mud, 
sand,  and  shells — at  a  cost  of  about  $  1,500,000,  supposing  the  channel  of 
17  feet  depth  completed  to  its  proposed  width  of  200  feet,  and  prices  for 
dredging  to  be  as  favorable  as  have  recently  prevailed. 

An  appropriation  of  $500,000  would  probably  give  in  one  year  a  chan- 
nel sufficiently  wide  and  deep  to  permit  the  passage  of  nearly  all  ves- 
sels of  the  class  now  coming  to  this  port,  with  full  loads,  and  no  relief 
will  be  furnished  to  commerce  with  a  less  expenditure. 

As  the  project  calls  for  the  expenditure  of  a  large  amount  of  money, 
and  as  it  varies  from  that  recommended  by  the  Board  of  1880,  being 
based  upon  data  not  then  available,  1  would  recommend  that  it  be  re- 
ferred to  the  present  Board  for  their  consideration. 

As  stated  in  my  report  upon  the  preliminary  examination — 

1st.  The  cost  of  the  improvement  will  not  probably  exceed  $1,500,000. 
The  present  commerce  is  large,  as  shown  in  statements  hereanto  ap- 
pended, which  is  greatly  inconveiiienced  by  the  fact  that  the  draught  of 
the  vessels  seeking  the  port  for  cargoes  is  such  that  the  present  depth 
of  water  only  allows  them  to  take  on  a  part  of  their  cargoes  at  the 
wharves,  and  compels  them  to  finish  loading  in  the  lower  bay,  28  miles 
distant,  by  lightering  and  rafting.  The  prospects  for  an  extensive  in- 
crease in  the  near  future,  with  the  improvement  efl:ected,  are  snre. 

2d.  The  harbor  is  destined  to  be  a  very  important  one  to  the  United 
States  Government,  as  being  the  point  on  the  Gulf  where  the  cheapest 
coal  and  iron  can  be  obtained,  owing  to  the  fact  that  it  is  connected  by 
thrre  short  water-routes — the  Cahaba,  the  Black  Warrior,  and  Coosa 
rivers — with  the  coal  and  iron  deposits  of  Alabama. 

liespectfully  submitted. 

A.  N.  Dambell, 
Major  of  Engineersj  U,  8.  A. 

The  Chief  op  Enoineebs,  U.  S.  A. 
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Office  United  States  ENaiNEER, 

New  Orleans^  La.^  July  16,  1885. 

Genebal:  I  have  the  honor  to  forward  herewith  the  annual  report 
of  the  progress  of  tlie  work  on  the  nnprovement  of  the  South  Pass  of  the 
Mis8U«sippi  River  for  the  fiscal  year  ending  June  30,  1885. 

The  exaininadoQ  and  survey  were  in  charge  of  Capt.  Thomas  Turtle, 
Corps  of  Engineers,  until  February  12,  1885,  when  it  was  retrausferred 
to  me. 

Mr,  C.  Donovan,  assistant  engineer,  has  remained  in  local  charge  of 
the  surveys  at  the  Pass  during  the  year,  and  his  report,  which  is  full  of 
interesting  detmls,  is  appended.  It  shows  all  changes  which  have  oc- 
curred within  the  past  year,  and  many  of  those  which  have  resulted  in 
the  past  ten  years. 

One  of  the  interesting  facts  connected  with  the  improvement  is  that 
the  full  depths  and  widths  of  channels  required  by  law  have  been  main- 
taiued  throughout  the  year  by  Mr.  Eads,  and  that  no  dredging  of  any 
kind  has  been  required  on  any  of  this  work  since  February,  1883. 

No  work  has  been  done  in  the  Pass  or  at  the  Head  of  the  Passes  dur- 
ing the  year.  The  inner  east  jetty  has  been  extended  605  feet.  The 
main  jetties  where  covered  with  concrete  blocks  still  continue  to  settle 
slightly,  the  subsidence  for  the  year  averaging  a  little  less  than  2  inches. 

Near  the  head  of  the  Pass,  in  September  and  October  of  1884,  the 
channel  shoaled  to  a  depth  of  26.4  feet,  but  in  February  following  the 
depth  increased  to  33.7  feet.  This  has  again  shoaled  to  a  depth  of  30.6 
feet  in  consequence  of  a  tailing  river.  The  30-foot  channel  at  this  lo- 
cality is  now  100  feet  wide. 

In  the  Pass  itself  no  change  of  any  consequence  has  occurred  during 
the  year ;  the  shoalest  areas,  those  near  Bayou  Grande  and  Goat  Island, 
have  deei>ened  slightly.  The  profiles  of  the  bot(om,  shown  on  Ghart 
No*  6,  show  at  a  glance  the  immense  scour  which  Mr.  Eads's  works 
have  produced  at  the  head  of  the  Pass  and  on  the  bar  at  the  jetties,  as 
well  as  the  extensive  filling  by  deposits  which  have  oecurred  through- 
oat  the  PatiS  since  work  was  commenced  about  ten  years  ago. 

87  ENa  tsn 
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A  complete  survey  of  South  Pass  made  in  November,  1884,  showed 
that  it  had  a  chauuel  throughout  whose  least  depth  was  27  feet,  and 
that  except  for  about  one-half  mile  there  was  a  channel  whose  least  cen- 
tral depth  was  30  feet. 

Between  the  jetties  during  the  year  there  has  been  some  shoaling, 
varying  from  2  to  10  feet  in  height,  but  as  this  shoaling  has  occurred  in 
the  deepest  part  of  the  channel,  no  harm  has  resulted.  At  present  there 
is  a  channel  through  the  jetties  whose  least  depth  is  31.3  feet.  There 
is  also  a  30-foot  channel  whose  least  width  is  130  feet,  and  a  26  foot 
channel  having  a  least  width  of  270  feet. 

Attention  is  invited  to  that  portion  of  the  Chart  No.  1  showing  the 
channel  in  the  Gulf  about  500  feet  beyond  the  outer  ends  of  the  jetties. 
There  we  find  the  legal  channel  26  feet  deep,  having  a  width  of  230  feet 
and  a  central  depth  of  30  feet  or  more;  but  this  channel  makes  ttncb  a 
sharp  bend  or  turn  of  about  90  degrees  that  I  believe  it  would  be  im- 
practicable for  a  vessel  drawing  25  or  26  feet  to  make  the  turn  withoat 
grounding  on  the  shoals  on  either  side.  Attention  is  invited  to  this 
point,  to  illustrate  that  a  legal  channel  may  not  be  a  navigable  one. 

The  survey  recently  made  b}'  Mr.  Donovan  on  what  is  known  on  oar 
reports  as  the  fan-shaped  area  beyond  the  ends  of  the  jetties  shows 
that  this  area  has  deepened  or  scoured  during  the  year  an  average  depth 
equal  to  1.16  feet,  whereas  during  the  previous  year  it  had  shoaled  or 
deposited  3.61  feet  in  vertical  height. 

A  scour  1.16  feet  deep  over  this  area  means  the  removal  of  about 
1,500,000  cubic  yards  more  of  material  than  wa«  deposited  there  in  the 
same  time.  There  still  remains  in  this  area,  embracing  alK)ut  1^ square 
miles,  a  deposit  or  fill  averaging  7.13  feet  in  height  and  estimated 
roughly  to  contain  over  9,000,000  of  cubic  yards  of  deposit.  This  is 
approximately  the  excess  of  deposit  over  scour  that  has  lodged  on 
this  portion  of  the  bar  during  the  past  nine  years. 

The  bar  growth  beyond  the  jetties  is  well  illustrated  by  Mr,  Donovan, 
in  Plates  I  and  II  of  this  report.  These  plates  show  the  gradual  but 
sure  advance  seaward  of  each  curve  during  each  year  since  the  jetties 
were  commenced. 

Considering  the  channel  in  the  Pass,  in  the  jetties,  and  just  beyond 
the  jetties  during  the  year  as  a  whole,  it  is  in  better  condition  now  than 
it  was  at  the  end  of  the  previous  year. 

Acknowledgments  are  due  Mr.  Donovan  for  valuable  and  satisfactory 
services. 

ESTIMATE  OF  FUNDS  REQUIRED  FOR  EXAMINATIONS  AND  SURVKY8    AT    SOUTH  PASS  Of 
THE  MISSISSIPPI  RIVER.  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30.  1887. 

2  assistant  engineers 94,500 

1  recorder l/i*^' 

1  steam  engineer 1,300 

1  water-level  observer W^ 

6  seamen 4,680 

Rent  of  office l^ 

Rent  of  assistant  engineers'  quarters ^ ^ 

Mileageand  traveling  expenses 200 

Fuel  for  launch  and  office 3S$ 

Repairs  to  launches  and  boats l,20fi 

Material  and  supplies  for  launches ** 

Stationery  and  supplies  for  office Si* 

Contingencies 2»6W 

Total 16,9* 
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Money  statement 

July  1,  1884,  amoant  available $13,296  80 

July  1, 1885,  anionnt  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1884 9,447  36 

Amount  available  for  fiscal  year  ending  June  30, 1H86 3, 849  44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    16, 920  00 

Respectfully  submitted. 

W.  H.  Heuer, 

Afajor  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  c.  donovan,  assistant  enqinbbr. 

United  States  Engineer  Office, 

Port  Ead8,  La,,  July  10,  1885. 

Sir:  I  have  the  honor  to  submit  my  report  for  the  fiscal  year  ending  June  30,  1885, 
ax>on  the  improvement  of  South  Pass  of  the  Mississippi  River.  This  work  is  carried 
on  under  the  direction  of  Mr.  James  B.  Eads  by  authority  granted  him  in  an  act  of 
Congress  approved  March  3, 1875. 

A  period  of  ten  years  has  now  elapsed  since  the  work  of  construction  for  this  im- 
provement was  commenced,  and  in  this  report  will  be  found  the  results  obtained  and 
comparisons  made  to  show  what  channel  improvement  has  been  effected  not  only 
during  'he  year,  but  throughout  the  period  of  ten  years. 

The  following  cl\arts  and  plates  accompany  this  report : 
No.  1.— Chart  of  channel  from  opposite  South  Pass  light-house  to  the  end  of  the  jetties. 
No.  2. — Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  that  of  100  feet. 
No.  3. — Chart  of  South  Pass,  from  South  Pass  light-house  to  Bayou  Grande. 
No.  4. — Chort  of  South  Pass,  from  Bayou  Grande  to  Head  of  Passes. 
No.  5. — Chart  of  the  Head  of  Passes. 
No.  6. — Plan  and  comparative  profiles  of  South  Pass. 
No.  7. — Sections  and  profiles  at  Head  of  Passes. 
Platee  I  and  II. — Diagrams  showing  changes  in  the  Gulf  from  1877  to  1885. 

at  the  head  of  the  passes  and  in  south  pass. 

No  work  has  been  done  at  the  Head  of  the  Passes  since  July,  1879,  nor  has  any 
been  done  in  South  Pass  during  the  year. 

From  an  inspection  of  Charts  3,  4,  and  5  it  will  be  seen  that  most  of  the  works  of 
construction  are  buried  by  deposits,  which  they  have  caused  to  accumulate,  and  por- 
tions not  so  buried  are  beneath  the  surface  of  the  water,  except  the  piling,  and  that 
is  ba<lly  decayed. 

No  change  has  taken  place  in  east  T-head  extension  or  upper  dam  during  the  year 
except  that  through  the  easterly  break  in  the  latter  the  depth  has  become  2  to  6 
feet  shoaler  by  sediment  being  deposited  on  the  foundation  mattresses. 

These  works  at  the  head  of  and  throughout  South  Pass  have  served  the  purpose  for 
which  they  were  constructed  by  causing  the  river  to  build  new  banks,  which  in  turn 
protect  the  works  of  construction,  and,  even  in  the  most  exposed  places,  I  have  found 
that  while  the  foundation-mattresses  are  in  place  the  constructions  are  effectual. 

\  mattress-sills  across  southwest  and  northeast  passes. 

The  foundation  course  of  the  sill  across  Southwest  Pass  was  laid  in  October,  1876, 
and  in  December,  1878,  three  more  courses  were  added,  each  bein^  shorter  than  the 
other,  commencing  near  the  west  shore'  of  the  Pass  and  extending  only  part  way 
across  it. 

The  first  soundings  made  on  this  sill  after  its  completion  were  in  March,  1879,  since 
then  and  up  to  the  present  time  this  sill  has  remained  in  place  and  has  settled  uni- 
formly about  2  feet  throughout  most  of  its  length.  About  200  feet  from  the  east  end 
a  mattress  seems  to  have  washed  out  during  the  past  year.  From  300  to  500  feet  from 
the  east  end  there  has  been  a  settlement  of  7  feet  since  1879. 

The  sill  across  Northeast  Pass  was  Ijiid  in  September,  1876;  it  has  since  remained 
in  place,  and  settled  quite  uniformly  about  2  feet.     Over  500  feet  in  IftwgtYi  oi  \X»,coTtk- 
mencing  1,200  feet  from  the  east  end,  there  has  been  a  deposit  d\itiiigt\i^  V**^'^^^'^^ 
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which  leaven  the  depth  of  wat<'r  over  the  sill  for  this  distance  aboat  the  same  aiit 
was  when  the  sill  was  first  laid. 

AT  THE  MOUTH  OF  SOUTH  PASS. 

The  condition  of  the  main  jetties  has  not  changed  dnring  the  year,  and  no  work 
has  been  done  upon  them,  and  all  that  can  be  noted  in  connection  with  them  is  the 
sobHidencc  of  the  concrete  capping  over  a  portion  of  each. 

The  subsidence  of  portions  of  the  concrete  wall  on  the  east  jetty  not  damaged  bj 

the  storm  of  September  9,  1882,  has  been  as  follows: 

Feei. 

Average  subsidence  during  the  year 0. 12 

Average  subsidence  for  five  years 1.34 

The  subsidence  of  154  blocks  of  concrete  on  the  west  jetty  has  been  aa  follows: 

FeA 

Average  subsidence  dnring  the  year 0.15 

Average  subsidence  during  six  years L53 

INNER  EAST  JETTY. 

The  construction  of  this  jetty  has  been  the  subject  of  most  of  the  work  done  at 
the  mouth  of  the  Pass  during  the  past  two  years,  and  is  described,  in  my  report  fo^ 
1881)  (see  page  1036,  Appendix  N,  of  the  Annual  Report  of  the  Chief  of  Eugineei* 
for  lrip3). 

During  the  year,  605  linear  feet  were  built  between  Wing-Dams  22  and  23,  near  the 
end  oi  the  east  jetty. 

This  portion  contains  four  rows  of  piles  7  feet  apart,  the  piles  in  each  row  being 
from  6  to  8  feet  apart;  the  piles  in  the  two  rows  nearest  the  channel,  and  part  of  thost 
in  the  tliird  row,  are  connected  by  12  by  12  inch  timb4*rs  bolted  to  them  near  tb«ir 
tops.  The  spaces  between  the  piles  are  filbdwith  willows  which  are  heavily  bil- 
lasted  with  stone. 

From  time  to  time  it  has  been  necessary  to  add  willows  and  stone  to  portions  of^thii 
Jetty  previously  built,  where  it  had  settled  below  the  surface  of  the  watt* r,  snd  it  is 
now  in  good  conditiou  and  from  2  to  5  feet  above  average  flood  tide  thronghoat  id 
entile  length. 

In  the  construction  and  maintenance  of  this  jetty  the  following  materials  wereued 
during  the  year,  viz,  304  piles,  1,446  linear  feet  of  12  by  12  inch  timber,  219  bolt^l 
inch  diameter  aud  2  feet  long,  7,696  cords  of  willows,  and  2,535  cubic  yards  of  stone. 

WING-DAMS. 

The  wing-dam  connecting  the  extreme  end  of  the  east  jetty  with  that  of  the  inner 
Jetty  was  considerably  shattered  during  the  stormy  season  by  heavy  seas  l>eatinj 
against  it,  and  much  of  the  stone  with  wliicli  it  was  heavily  ballasted  was  roIlHl(^« 
into  the  water.  This  dam  has  been  repaired  by  replacing  th«  crib-work  np<>n  a  fooB- 
dation  of  willows  aud  tilling  the  cribs  with  stone.  It  is  now  in  excellent  conditios, 
its  npjier  surface  being  7  feet  above  average  flood  tide. 

The  following  materials  were  placed  in  this  dam  :  447  cords  of  willows,  64  pil«, 
1,064  cubic  yards  of  stone,  and  382  linear  feet  of  12  by  12  inch  timber. 

DREDGING. 

No  dredging  has  been  done  since  February  22,  1883.  The  dredge-boat  is  now  en- 
ployed  at  Pensacola,  Fla. 

THE  PLANT. 

There  has  recently  been  received  here  two  steel  barges,  each  90  feet  long,  90 W 
wide,  and  4|  feet  deep,  and  one  60  feet  long,  20  feet  wide,  and  4  feet  deep,  aud  aQotbtf 
of  the  latter  diuienHions  is  on  the  way  here.  They  are  built  of  steel  plates  tht*- 
sixteenths  of  an  inch  thick. 

During  the  year  one  flut-boat  and  pile-driver  was  built,  a  dredge-boat,  tng-bo»t 
four  flat-boatH,  aud  one  barge  repaired,  and  thirty-nine  piles  driven  at  diflerent  poino 
for  moorings. 

Much  ballast  material  has  been  discharged  from  vessels  and  distributed. 

FORCE  EMPLOYED. 

The  average  force  employed  daring  the  year,  including  officers,  mecfaanieS)  tfl 
laborers,  was  thirty  in  uximb^t.  * 
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KXAMI NATIONS  AND   SURVEYS. 

Tb«*  rpsiiltn  t>f  examinations  ami  Hnrvoy.s  Tiia<l«5  <lnrii»^  tlm  yt'ar  wrr«  n'porfed 
monthly,  and  iu  thiH  it* purt  will  be  tbiind  not  only  tlte  results  from  my  latent  Hur- 
Yeys,  but  also  a  recapitulation  of  thotte  obtained  from  mouth  to  mouth  duriug  the 
year,  aud  from  year  to  year  during  a  period  of  years. 

The  methods  of  preseutiug  an<l  comparing  these  results,  both  graphically  and  in 
tabular  form,  have  been  followed  for  several  years,  and  when  understood  one  may 
gain  detailed  information  concerning  the  changes  which  have  taken  place  throughout 
the  channel  and  iu  the  Gulf,  which  could  not  be  conveyed  by  a  written  description  of 
them. 

The  results  of  tidal  sediment  and  velocity  observations  were  presented  in  my  re- 
port last  year  (see  Chart  No.  7  iu  Appendix  O  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1884),  and  included  tbos*^  obtained  during  a  period  of  seven  and 
a  half  years;  and  as  the  results  obtained  during  the  past  year  add  nothing  of  interest 
to  those  alrendy  presented,  they  are  omitted  at  this  time. 

AT  THE   HEAD  OF  THE  PASSES. 

The  chart  of  the  survey  in  this  locality  is  No.  5,  and  on  Chart  No.  7  comparatlye 
profiles  aud  sections  are  given,  which  explain  the  changes  which  have  taken  place 
daring  the  year  and  since  1875. 

The  depth  of  water  at  the  head  of  each  of  the  three  passes  fluctuated,  during  the 
year,  with  the  stage  of  the  river.  In  July,  1884,  when  the  river  began  to  fall,  this 
Area  commenced  to  shoal,  and  the  channel  into  South  Pass  attained  a  least  depth  of 
26.4  feet,  for  the  year,  duriug  the  months  of  September  and  October,  while  the  river 
was  lowest.  As  soon  as  the  December  rise  commenced  this  area  began  to  scour,  and 
-when  the  river  was  at  its  high  stage  in  February  the  channel  into  South  Pass  had  a 
depth  of  33.7  feet.  Now  that  the  river  is  again  falling  this  area  has  commenced  to 
«hoat. 

Using  sections  6  H  and  I  J,  Chart  No.  7.  it  will  be  seen  that  there  has  been  a  shoal- 
ing during  the  year,  most  of  which  has  takeu  place  above  upper  dam,  extending  up- 
ward and  to  the  eastward,  shoaling  the  entran(*e  to  Northeast  Pass,  and  dowuward 
to  the  mattress  sill  across  that  Pii^s. 

The  comparative  Profiles  E  F  show  that  the  depth  into  Northeast  Pass  is  but  little 
more  than  it  was  in  1875,  and  hence  the  deepening  which  has  taken  i)lace  during  pre- 
vious years  has  been  almost  entirely  obliterated  during  the  past  year. 

From  Profiles  A  B  aud  C  D  we  learu  that  the  result  for  the  year  has  been  a  shoaling, 
and  from  C  D  we  find,  as  in  Non beast  Pass,  that  the  depth  into  Southwest  Pass  is 
bnt  little  different  from  what  it  waM  in  1875,  while  from  A  B  we  note  the  great  deep- 
■eoing  into  South  Pass ;  and  thus,  taking  the  results  up  to  the  present  time,  we  see  that 
the  desired  deepening  into  South  Pass  has  been  produced  while  the  two  larger  piuises 
hav   been  controlled. 

From  the  above,  therefore,  we  find  that  there  has  been  a  shoaling  during  the  year 
and  a  deepening  since  H75. 

On  June  15  there  was  a  least  depth  of  30.6  feet  from  the  main  river  into  South  Pass, 
with  a  least  width  of  100  feet  for  the  30-foot  channel,  and  a  very  wide  26-foot  channel. 

SURVEY  OP  SOUTH   PASS  FROM  ITS   HEAD   TO   SOUTH   PASS  LIGHT-HOUSE. 

During  the  month  of  November  I  made  a  complete  survey  of  South  Pass,  the  charts 
of  which  are  Nos.  3  aud  4. 

As  compared  with  a  similar  survey  made  during  thesame  month  in  1883,  I  find  that 
practically  there  has  been  no  change  throughout  the  Pass  during  the  year.  Some 
reaches  have  shoaled  a  little  while  others  have  deepened.  The  shoaler  areas  above 
Ooat  Island  and  near  Bayou  Grande  have  deepened. 

As  compared  with  the  survey  of  1875  there  has  been  a  decided  shoaling  through- 
out the  Pass,  as  will  be  s»'en  from  an  inspection  of  the  profiles  on  Chart  No.  Gr.  From 
them  it  will  be  seen  that  the  greateHt  shoaling  has  taken  place  above  Bayou  Grande, 
and  is  from  5  to  14  feet  in  vertical  height,  while  below  the  bayou  it  varies  from  2  to 
6  feet.  Attention  is  invited  to  the  information  contained  on  this  chart.  The  changes 
which  have  taken  place  throughout  the  entire  channel  from  the  main  river  to  the 
Gulf  since  1875,  will  be  found  of  interest  aud  importance ;  and  the  great  deepening 
at  the  head  and  mouth  of  the  Pass ;  the  fact  that  the  shoaler  areas  have  been  con- 
trolled, and,  finally,  the  tendency  towards  uniformity  of  depth  accordingly  as  uni- 
formity of  width  is  obtained,  will  be  readily  appreciated. 

On  June  15  the  channel  near  Bayou  Grande  had  a  least  depth  of  29.2  feet,  the  least 
width  of  the  26-foot  channel  being  350  feet. 

At  other  localities  thrf>nghout  the  pass  the  depth  and  width  of  the  channel  is  sub- 
stantially as  shown  on  Charts  3  and  4,  and  as  are  contained  in  the  foWo^Vn^  \>^\)V^\ 
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Tabulated  stalement  of  the  depth  and  tmdth  of  channel  throughout  South  Pass  of  the  Mitm 
sippi  liivei'y  from  East  Point  to  W-foot  depth  in  the  main  riverj  given  in  separate  reachn 
one-fourth  of  a  mile  in  lengthy  from  a  aurreif  mailein  November,  ld84. 


From— 


EftstPoint 

mile  above  East  Point 
mile  above  East  Point 
mile  above  East  Point 


First  mile 


I  mile  above  East  Point . . 

I I  miles  above  East  Point. 
iX  miles  above  East  Point. 
If  miles  above  East  Point . 


Second  mile 


2mflesabove  East  Point.. 
2i  miles  above  East  Point. 
2}  miles  above  East  Point. 
2|  miles  above  Eaat  Point 


Third  mile. 


8  miles  above  East  Point. . 
8|  miles  above  Eiist  Point. 
8|  miles  above  East  Point. 
df  miles  above  East  Point. 


4  miles  above  East  Point . . 
miles  above  East  Point, 
miles  above  East  Point 
miles  above  East  Point. 


Fifth  mile 


6  miles  above  East  Point  . 
miles  above  East  Point 
miles  above  Eattt  Point, 
miles  above  East  Point. 


Sixth  mile 


8  miles  above  East  Point.. 
6|  miles  above  East  Point . 
0|  miles  above  East  Point. 
<4  miles  above  East  Point . 


Seventh  mile 


7  miles  above  East  Point. . 
7|  m11ev«i  above  East  Point. 
74  miles  above  East  Point. 
7|  miles  above  East  Point. 


Eijchthmile. 


8  miles  above  East  Point. . 
8^  miles  above  Ksist  Point. 
84  miles  above  East  Point, 
8|  miles  above  East  Point. 


Ninth  mile 


0  miles  above  East  Point . . 
miles  above  East  Point, 
miles  above  East  Point, 
miles  above  East  Point . 


Tenth  mile 


Locality. 


To- 


i  mile  above  East  Point 
I  mile  above  East  Point 
I  mile  above  East  Point 
1  mile  above  East  Point 


li  miles  above  Ea.<«t  Point. 
1|  miles  above  Ea.«tt  Point . 
]|  miles  above  East  Point. 
2  miles  above  East  Point. . 


2}  miles  above  East  Point. 
24  miles  above  East  Point  ■ 
2]  miles  above  East  Point. 
3  miles  above  East  Point . . 


*»  r 


Least  widthf«r 


29.8 
30.0 
32.6 
33.5 


26-foot 
'  depth. 


800 

320 
360 
350 


30-foot 
dsptb. 


(') 


189 


3i  miles  above  East  Point '■  31.8 

34  miles  above  East  Point ,  31.8 

3|  miles  above  East  Point 30.  8 

4  miles  above  East  Point 


29.8 

300 

32.5 
31.6 
30.0 
30.2 

400 
400 
450 
440 

30.0 

400 

31.2 
3L2 
32.8 
32.0 

450 
430 
410 
410 

31.2  . 

410 

1» 

140 


9 


32.5 


FonrthmUe 30.8 


4i  miles  above  East  Point 
4}  miles  above  East  Point. 
4}  miles  above  East  Point. 
5  miles  above  East  Point. . 


440 
400 
450 
470 


400 


3» 
3«0 


1» 

216 
150 
149 
MO 


140 


37.1 
33.0 
34.8 
36.7 


54  miles  above  East  Point. 
b\  miles  above  Kant  Point. 
SJ  miles  above  East  Point 
6  miles  above  East  Point . . 


64  miles  above  East  Point 
64  miles  above  East  Point 
ti|  miles  above  Eaiit  Point 
7  miles  above  East  Point. 


33.9  1 

1 

30.6 
29.2 
80.1 
31.2 

29.2 

450 
470 
450 
330 

330 

'^ 
510 
340 
2a0 


319 

290 
310 
SO 

230 


100 


(t) 


90 


280 


74  miles  above  East  Point. 
74  miles  above  East  Point 
7}  miles  above  East  Point 
8  miles  above  East  Point . . 


32.5 
32.5 
36.4 
40.2 


84  miles  above  East  Point 
84  mih^s  above  East  Point. 
8}  miles  above  East  Point. 
9  miles  above  East  Point. . 


04  miles al)OVC  East  Point. 
9|  miles  above  East  Point. 
94  miles  above  Eust  Point. 
10  miles  above  East  Point. 


32.5 

34.1 
34.1 
35.1 


480 

310 

460 

380 

380 

3D0 

350 

30 

350 

29U 

410 

2M 

480 

319 

3U0 

299 

270 

180 

*  Length  of  the  portion  of  this  reach  lacking  a  central  depth  of  30  feet,  1«100  feet. 

t  A  central  depth  of  30.5  fect^-30-foot  channel  90  feet  wide,  bat  too  tortnoaa  to  be  available. 
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Tabulated  itatementof  the  depth  and  width  of  channel  throughout  South  Pass  of  the  Misna- 

eippi  iftrer,  Jjx, — Continuod. 


Locality. 

Least  availa- 
ble depth. 

Least  width  for 

From — 

To— 

2e-foot 
depth. 

30-foot 
depth. 

10  miles  aborts  East  Point 

lOi  miles  above  East  Point 

41.0 
41.0 
41.0 
39.0 

320 
450 
380 
400 

270 

lU  mileti  above  Eaat  Point  

104  miles  above  Kast  Point.. 

830 

10|  milefi  altovu  East  Point 

lOi  miles  above  East  Point 

280 

lot  miles  above  East  Point 

11  miles  above  East  Point 

800 

Sleventh  mile ' - 

39.0 

320 

270 

Hi  miles  above  Bast  Point 

11  milea  abovo  Eant  Point 

40. 0             OAA 

700 

Hi  miles  altove  East  Point 

114  miles  above  East  Point 

27.9 

27.0 

t30.0 

600 
300 

(t) 

ll|  milfs  above  EH«t  Point 

11}  miles  aliove  East  Point 

12  miltfs  above  East  Point 

llf  miles  above  East  Point 

Twelfth  mile 

27.0 

300 

*  l>nf;th  of  the  portion  of  this  reach  lacking  a  central  depth  of  30  feet,  550  feet, 
t  Leni;th  of  the  portion  of  this  reach  lac-king  a  central  depth  of  30  feet,  1,130  feet. 
1  In  MissiHsippi  Kivor  above  head  of  paHses. 
Total  lenj^th  of  channel  laclcing  a  central  depth  of  30  feet,  2,780  feet. 


THE  CHAXNEL  THROUGH  THE  JETTIES. 


The  cbaunel  throngh  the  jetties  is  shown  on  Chart  No.  1.  It  has  shoaled  during  the 
year  an  amount  varying  from  2  to  5  feet  in  vertical  height,  the  greatest  shoaling  hav- 
ing occurrtfd  throughout  the  deepest  reach  from  3,000  to  7,000  feet  below  East  Point, 
aoil  varieM  from  6  to  10  feet  in  vertical  height. 

The  changes  in  tht^  depth  and  width  of  this  channel  which  have  taken  place  from 
month  to  mouth  during  the  year  will  be  seen  from  the  following  table : 
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cordinjf  to  the  above,  the  least  depth  through  thf»  jetties  at  present  is  :U.3  feet; 
i-ast  width  of  the  l2G-foot  channel  is  270  feet,  and  of  the  30-foot  channel  130  feet, 
yond  the  ends  of  the  jet.ti«i.s  there  is  a  central  depth  of  31.6  feet,  the  26  and  30 
channels  being  220  and  80  feet  wide  respectively. 

le  depth  over  the  shoal  area  east  of  the  east  jetty  has  incfeaseil  about  1  foot 
nu;  the  year;  the  reef  receded  but  little,  and  the  por  ion  which  w.ished  away  last 

has  again  reformed, 
le  area  west  of  the  west  jetty  is  above  the  surface  of  the  wat«r  at  low  tide,  aud 

of  it  is  so  at  average  flood  tide, 
le  following  table  gives  the  minimum  depths  of  channel  through  the.  JeClies  at 
M18  4ates  since  the  commencement  of  the  works  of  improvement,  and  serves  to 
f  the  progressive  channel  improvement  from  rhat  time  to  the  present: 

Table  ffiviiig  the  depths  of  water  throwjh  tkejeltiee  at  various  dates. 


Dat«. 


DiataDces  from  East  Point,  in  feet. 


1875. 

1876. 

ist 

niber  ..., -     --   -- 

h 

1877. 

»«r  25  to  December  14 

• 

h 

1878. 

mber 

b 

1879. 

8 

mber 

1880. 

• 

lAt 

'mber 

;»er 

mber 

ruber  ..., 

My  ...-•. 

1881. 

aarv 

h.^ :;.:: ::.:::::; 

1 

mt 

>er 

imber 

ary 

1882. 

hi::::::::.::::::::::::::::.:::: 

)mber 

mber 

mber. ...- * 

»ry   

1883. 

'«T 

0  to  2, 000. 


22.5 


23.3 
23.5 
22.0 


24.1 
24.9 
26.3 


26.0 
2&4 


28.6 
27.5 
30.5 
31.0 


.11.0 
30.5 
80.5 
30.7 
31.11 
30  6 
80.0 


30.5 
30.4 
31.5 
30.4 
30.2 
30.0 
31.0 
30.1 
30.2 
30.8 
30.2 


80.5 
31.8 
31.2 
31.7 
80.5 
30.8 
30.0 
30.3 
30.1 
80.0 
30.0 
31.0 


31.0 
31.2 


2, 000  to  I  4. 000  to 
4, 000.     j    6,  000. 


18.7 


20.3 
10.6 
20.3 


21.1 
24.0 
24.4 


25.9 
26.4 


27.5 
28.4 
30.7 
31.0 


32.6 
31.0 
30.4 
31.0 
31.6 
31.0 
30.6 


30.4 
30.2 
31.  2 
30.0 
30.5 
30.5 
32.0 
32.0 
30.3 
31.8 
32.8 


80.4 
36.0 
30.6 
32.6 
32.5 
35.5 
32.7 
32,2 
31.5 
31.0 
32.0 
31.0 


Sl.O 
81.2 


16.7 


22.0 
21.0 
21.1 


23.2 
26.0 
28.5 


35.5 
35.7 


43.4 
47.7 


48.3 


47.8 
44.0 
46.0 
44.4 
41.0 
40.3 
43.0 


41.9 
41.6 
41.3 
43.0 
42.7 
43.8 
42.5 
37.6 
38.3 
39.2 
39.4 


41.8 
39.7 
89.2 
89.6 
39.4 
39.0 
38.7 
38.1 
38.3 
37.1 
38.1 
37.0 


85.2 
86.0 


6. 000  to 
8,000. 

10.2 

21.0 
23.5 
21.2 

22.0 
23.8 
24.2 

25.4 
27.1 

27.0 
29.2 
31.0 
31.7 


31.4 
30.8 
32.0 
30.6 
30.3 
30.8 
30.8 


33.8 
32.0 
32.0 
33.0 
32.  6 
32.0 
33.5 
32.0 
31.4 
30.4 
30.8 


31.1 
30  5 
80.8 
30.5 
31.0 
31.2 
80.6 
3;.  8 
81.9 
31.0 
21.5 
31.2 


30.2 


8,000  to 
10,  000. 

10, 000  to 
12,000. 

9.7 

9.2 

17.1 
23.0 
2L  I 

15.0 
19.8 
20.3 

21.2 
23.5 
23.0 

20.5 
20.3 
23.7 

24.3 
25.3 

23.0 
23.0 

27.0 
2912 
30.7 
31.8 

27.0 
28.0 
30.6 
30.8 

35.1 
3 1.  .5 
32.0 
32.0 
31.0 
30.9 
31.0 


80.7 
31.0 
32.0 
33.0 
30.5 
81.7 
33.0 
31.0 
31.2 
30.  0 
30.2 


30.2 
30.8 
81.6 
80.3 
31.3 
31.3 
31.3 
31.8 
30.8 
31.4 
81.2 
31.0 


30.1 


32.0 
30.5 
30.5 
31.0 
30.6 
80.5 
30.3 


30.8 
30.0 
30.5 
30.6 
31.2 
31.7 
32.0 
30.2 
30.3 
30.1 
80.0 


80.2 
80.7 
82.5 
83.0 
31.0 
81.0 
31.5 
80.6 
80«6 
81.2 
31.2 
30.4 
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Table  giving  the  depths  of  water  through  the  jetties  at  various  dates — Continued. 


Distaooes  from  East  Point,  in  feet. 

Date. 

Oto  2,000. 

2, 000  to 
4, 000. 

4,000  to 
6.000. 

6,000  to 

8,000. 

8,000  to 
10,000. 

10, 000  to 
12.000. 

1883. 
March » . ^  . , 

32.3 
33  7 
33.2 
32.5 
33.8 
32.1 
33.4 
32.7 
31.0 
30.5 

31.2 
32.0 
35.7 
35.3 
34.9 
35.0 
31.9 
32.0 
31.1 
32.8 
31.6 

36.7 
41.7 
35.5 
36.0 
36.7 
34.7 

32.6 
35.0 
36.3 
34.2 
34.9 
38.2 
34.3 
34.1 
33.8 
32.6 

32.2 
31.5 
39.5 
37.8 
85.8 
35.8 
35.8 
34.0 
3:i.4 
32.8 
32.6 

36.4 
36.3 
36.0 
35.5 
35.0 
33.7 

1 

45.7 
44.0 
46.0 
45.0 
44.0 
4&0 
46.0 
41.5 
43.8 
43.0 

39.2 
41.3 
41.6 
41.5 
42.3 
41.1 
41.9 
39.0 
38.6 
37.2 
37.1 

36.9 
35.7 
36.1 
37.0 
35.6 
35.7 

31.5 
32.2 
32.3 
33.4 
32.0 
33.4 
32.3 
32  0 
34.5 
31.6 

32.7 
31.6 
34.0 
3L7 
34.3 
34.0 
33.9 
33.1 
32.6 
32.2 
31.1 

33.1 
30.5 
31.0 
32.0 
31.5 
32.8 

30.3 
30.0 
30.3 
31.0 
31.5 
33.4 
32.3 
32.0 
31.5 
31.0 

31.8 
31.0 
33.8 
32.7 
35.1 
35.0 
35.0 
33.7 
32.6 
32.4 
31.5 

84.6 
34.1 
31.7 
32.6 
33.5 
32.8 

30.S 

April 

39l0 

May 

82.4 

June 

83.0 

July 

3L8 

Aucrast 

32.2 

September 

October 

Norember 

30.6 
305 
31.0 

December   

30.2 

1884 
January  

3013 

J'ebruary '      ... 

307 

Mftrr.h .  ' , ,      ,    ,  , . 

38.4 

April 

May 

35.7 
33.0 

Juno 

35.0 

Au^uat 

September 

310 
33.  S 

October 

November 

315 

30.8 

December 

3L4 
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SORVEY  BEYOXD  THK  ENDS  OF  THE  JETTIES. 

The  chart  of  this  survey  is  No.  5.     The  area  sounded  contains  more  than  2  sqnare 
miles,  the  outer  limit  heiug  the  100-foot  curve. 

By  reference  to  Plate  I  it  will  be  seen  that  the  four  inner  curves — that  is,  the  20, 
30,  40,  and. 50  feet  oues — receded  during-  tlie  year,  while  those  for  greater  depths  ad- 
vanced. The  60-foot  curve  shows  but  little  chauge,  and  therefore  marks  the  locality 
which  has  changed  the  least,  or  it  may  be  considered  the  dividing  line  between  the 
areas  which  have  deepened  and  those  which  have  shoaled.  On  this  plate  1  have  not 
considered  each  curve  iu  three  parts,  as  heretofore,  for  what  I  desired  to  establish  has 
been  proven  during  previous  yeare,  and  that  is  that  the  same  change  is  taking  place 
over  an  area  most  directly  in  front  of  the  jetties  as  is  taking  place  to  the  eastwanl  or 
westward  of  this  central  area,  though  in  a  less  degree,  and  the  results  on  Plate  II 
sufficiently  maintain  this  fact. 

In  my  deductions  by  mean  ordinates  I  have  omitted  the  results  for  1876,  as  the  aar- 
vey  for  that  year  did  not  extend  as  far  to  the  westward  as  have  those  since  made, 
and  therefore  a  considerable  and  important  western  portion  of  the  curves  beyond  30 
feet  depth  had  to  be  omitted  in  order  tliat  an  equitable  comparison  might  be  made 
with  the  results  in  1876.  I  have  taken  the  results  in  lbl77  as  a  basis  for  comparisons 
by  mean  ordinates,  but  the  results  in  1876  is  the  basis  for  comparing  mean  depths. 

From  Plate  II  we  see  that  since  1877  each  portion  of  each  curve  has  advanced,  aod 
that  the  curvrs  of  lesser  depths  show  the  greatest  advance  on  the  westward,  and  the 
least  on  the  eastward,  while  the  central  portion  has  advanced  the  least. 

Detailed  information  concerning  the  movement  of  each  curve  since  1877  will  be 
found  on  this  plate. 

From  an  examination  of  Chart  No.  2  it  will  be  seen  that  but  two  of  the  cnrves 
which  show  an  advance  pass  through  the  area  which  is  compared  by  mean  depths, 
and,  since  the  majority  of  the  curves  within  that  area  show  a  recession,  it  indicates 
that  its  depth  has  increased  during  the  year. 

I  now  determine  the  vertical  Imight  of  this  deepening  over  an  area  containing  1^ 
square  miles,  and  over  each  of  twenty-one  lesser  areas  into  which  it  is  subdivided, 
by  obtaining  the  mean  depth  of  each  subdivision,  and  of  the  whole  area,  and  com- 
paring them  with  results  similarly  obtained  for  previous  years. 

The  following  table  gives  the  results  of  the!9e  determinations  and  comparisons  in 
detail : 
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A  clear  anderstanding  of  the  foregoing  results  will  be  aided  by  the  following  dia- 
iprams,  which  represent  this  area  ou  a  small  scale,  and  they  serve  to  show  the  distri- 
bation  of  the  material  deposited,  and  the  localitifs  of  the  areas  which  have  deepened. 

The  figures  in  each  subdivision  are  the  differences  between  the  mean  depths  in 
these  divisions,  and  therefore  express  the  amount  of  shoaling  or  deepening  in  each 
during  the  period  under  consideration.  Shaded  areas  denote  ^Iioaling  and  blank  areu 
deepening. 

No.  1  gives  the  results  deduced  by  corap<»riug  the  depths  for  1S.S4  with  those  for 
1885,  and  No.  2  compares  those  for  1876  with  thoso  for  1885. 

No.l.  2S84   to  1885. 


No. 2.  1876  to  1865. 


RECAPITULATION. 


From  the  precedinj^  results  it  will  be  seen  that  the  least  depth  thionghoat  the 
channel  from  the  main  river  to  the  Gulf  of  Mexico  is  29.2  feet,  the  least  width  of  the 
26-foot  channel  being  220  feet. 

At  no  time  during  the  year,  nor  since  August  1,  18<S2,  have  the  channel  xneMUTe* 
ments  been  found  to  be  less  than  those  required  by  law,  that  is,  ''  a  channel  haying 
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lavigable  depth  of  26  feet"  through  the  shoal  at  the  head  of  Sonth  Pass,  and 
hroiigh  the  pass  itself/'  and  *^a  channel  through  the  jetties  26  feet  in  depth,  not 
»  thiin  200  feet  in  width  at  the  bottom,  and  having  through  it  a  central  depth 
30  feet  withoat  regard  to  width/'  has  been  maintained  without  the  aid  of  dredging. 

VESSELS  AGROUND. 

But  two  vessels  have  been  aground  during  the  year,  one  at  the  head  of  the  Pasa 
i  one  just  beyond  the  ends  of  the  jetties.  They  were  drawing  but  22f  feet  of  water, 
i  were  found  to  be  entirely  out  of  the  proper  channel. 

VESSELS  OUTWARD  BOUND. 

rhe  total  number  of  vessels  which  passed  to  sea  during  the  year  was  733 ;  of  this 
mber  525  were  sti^amers^ 46  ships,  123  barks,  11  bri^s,  and  28  schooners.  Thirty- 
ren  of  these  drew  23  leet  or  more ;  eleven  drew  24  feet  or  more,  and  the  greatest 
mght  was  24^  feet. 

[n  conclusion,  I  have  to  commend  each  employ^  under  my  charge  for  faithful  devo- 
u  to  duty  for  several  yearn  during  which  they  have  been  employed,  and  I  amespe- 
klly  indt^bted  to  Recorder  6.  W.  Lawes  for  valuable  and  efficient  assistance. 
Very  respectfully,  your  obedient  servant, 

C.  Donovan, 

A$8i8tant  Engineer, 
lil%j.  W.  H.  Heuer, 

Carps  of  Engineen, 
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APPENDIX  S. 


IMPROVEMENT  OF  VARIOUS  WATER-COURSES  IN  THE  STATE  OF  LOUISI- 
ANA—IMPROVEMENT OF  SABINE  PASS  AND  OF  SABINE  AND  NECHES 
RIVERS,  TEXAS. 


BEPORT  OF  MAJOR  W,  H,  HEUER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  TUE  FISCAL  YEAR  ENDING  JUNE  30,  1885,  WITH  OTHEB 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Arolte  River,  Louisiana. 

2.  Tan*;i|)ahoa  River, LouiHiana. 

3.  Tfbefuncte  Riv«r,  Louisiana. 

4.  Tickfaw  River,  Loui.siaua. 

5.  Bayou  Tt'che,  LouiHiaua. 

6    Connoctin^  Bayou  Tfcbe  with  Grand 
Lake  at  Cburentou,  La. 

7.  Bayon  Black,  Louisiana. 

8.  Bayou  <  ourtableau,  Louisiana. 

9.  Bayou  Terrebonne, Louisiana. 


10.  Bayou  La  Fourche,  Loulsiaaa. 

11.  Calcasieu  River,  Louisiana. 

12.  Calcanien  Pass,  Louisiana. 

13.  Sabine   Pass    and    Blue   Buck    Bar, 

Texas. 

14.  Sabiue  River,  Louisiana  and  Texas. 

15.  Necbes  River,  Texas. 

16.  Removing  sunken  vessels  or  craft  ob- 

structing    or    endangering    navi- 
gation. 


EXAMINATIONS  AND   SURVEYS. 


17.  Homocbitto  River,  Mississippi. 

18.  BulTsiio  River,  Mississippi. 

19.  Bayou  Plaqaemine,  Louisiana. 


20.  Atcbafalaya  River,  Louisiana,  above 
Berwick  Bay. 

21.  Bayou  Pierre,  Mississippi. 

22.  Natalbany  River,  Louisiana. 


Office  United  States  Engineers, 

New  Orleans^  La.,  July  15,  1885. 

General  :  'I  have  the  honor  to  transmit  herewith  ray  annual  reports 
for  the  fiscal  year  ending  June  30,  1885,  for  the  works  of  improvement 
and  exHniinations  and  surveys  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 
Brig.  Gen.  John  Newton,  Major  of  Engineers. 

Chief  of  Engineers^  V.  8.  A. 


S  I. 


improvement  of  AMITE  river,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers, 
until  July  23,  1884,  and  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  En- 
gineers, from  that  date  until  February  12,  1885,  and  in  charge  of  Maj. 
W.  H.  Heuer,  Corps  of  Engineers,  since  that  time. 

The  original  project  for  improving  this  river  was  adopted  in  1880,  the 
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object  beinfr  to  obtain  a  channel  of  navip:able  width  and  5  feet  depth  at 
low  water,  or  as  near  that  as  possible  without  dredging,  from  the  junc- 
tion with  Bayou  Manchac  continuously  upstream  as  far  as  the  appro- 
priation would  permit.  By  act  of  Congress  approved  June  14, 188(1,  the 
first  appropriation  of  $8,000  was  made  for  this  work,  following  an  ex- 
amination authorized  March  3,  1879.  And  a  contract  was  made  in 
October,  1880,  providing  for  the  clearing  of  the  river  for  a  distance  of 
40  miles  up-stream  from  the  mouth  of  Bayou  Manchac  for  $7,6o0. 
March  3,  1881,  an  additional  appropriation  of  $5,000  was  made,  and  the 
project  for  its  expenditure  provided  for  extending  the  work  beyond  the 
point  to  be  reached  by  first  contract.  An  accepted  bidder  for  the  sec- 
ond contract  failed  to  furnish  bonds,  and  the  contract  was  therefore  not 
completed.  Work  under  the  first  contract  was  accepted  March  16, 1S83, 
having  been  before  reported  as  finished,  but  upon  inspection  was  re- 
jected. On  February,  1883,  a  modified  project  for  expending  balance 
of  appropriation  on  the  river  below  Bayou  Manchac  was  approved,  the 
work  to  be  done  bj'  hired  labor,  the  necessary  plant  to  be  constructed 
and  paid  for  from  appropriations  for  work  of  improving  Tickfaw,  Tche- 
functe,  and  Amite  rivers.  The  boats  were  finished,  and  with  them  and 
hired  labor  work  was  begun  in  December,  1883,  at  the  junction  of  Bayoa 
Manchac  and  the  Amite,  and  continued  downstream  only  about  8  miles, 
the  appropriation  being  nearly  exhausted.  This  work  resulted  in  the 
removal  of  all  obstructions  as  far  as  Port  Vincent,  4J  miles,  below  which 
point  only  those  overhanging  trees  which  were  materially  in  the  way 
and  the  snags  in  and  near  the  channel  were  taken  out,  leaving  many 
which  may,  by  shifting  their  positions  hereafter,  become  obstructions 
on  either  side  of  the  channel.  There  remains  on  this  part  of  the  river 
about  8  miles  on  which  no  work  has  been  done. 

On  the  Amite  above  the  mouth  of  the  Manchac,  as  far  up  as  the  Comit, 
17  miles  of  work  was  done  by  contract,  but  there  are  now  so  many  logs, 
trees  caved  in,  and  other  obstructions  that  this  portion  is  unnavigable 
except  for  very  light-draught  boats 

In  order  to  complete  the  work  on  the  lower  river,  and  go  over  the 
contract  work  on  the  upper,  an  estimate  of  $8,205  is  made  in  the  report 
of  Maj.  Amos  Stickney,  1884.  Major  Stic*kney  says  in  this  rei>ort  tbat 
work  done  by  contract  has  not  been  of  any  apparent  benefit,  while  that 
done  by  the  Government  boats  and  hired  labor  has  given  much  satis- 
faction. 

The  value  of  the  commerce  of  this  river  is  estimated  at  $250,000  an- 
nually, the  principal  products  being  sugar,  molasses,  staves,  shingles, 
lumber,  and  wood. 

Should  any  further  appropriation  be  made  for  this  work  it  will  be 
used  in  continuing  the  project  as  made. 

Money  statement 

July  1,  1HS4,  amount  available $374  39 

July  I,  1885,  aoiount  expended  during  fiscal  year,  exolasiye  of  on tHtanding' 

liabilities  July  1,  1884 252  40 

July  1,  1885,  amount  available 121  99 

(Amount  (estimated)  required  for  completion  of  existing  project 8,  '-iDS  00 
Vmouutthatcan  be  profiiably  expended  infisical  year  ending  June  30,  ItsH?      8, 205  UO 
Submitted  in   compliance  witb  requiremeuto  of  section  2  of  river  and 
haibor  acts  of  1866  and  1867. 
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IMPROVEMENT  OF  TANGIPAHOA  RIVER,  LOUISIANA. 

An  appropriation  was  made  in  1872  and  was  expended  in  clearing  the 
river  of  snags,  rafts,  and  leaning  trees,  over  a  distance  of  16  miles  from 
its  mouth. 

Examination  and  surA'ej'  were  authorized  June  18, 1878.  The  sur- 
vey was  begun  in  Jauuar>%  1879.  The  assistant  engineer  who,  made 
the  survey  found  many  obstructions,  such  as  stiags,  overhanging  trees, 
&c.,  and  estimated  the  cost  of  their  removal  up  to  Connor's  Bridge,  1^ 
miles  from  Amite  City  and  53  miles  above  the  mouth,  at  $10,000. 
This  improvement  would  give  a  clear  channel  42  inches  deep  to  a 
point  32  miles  above  the  mouth,  and  for  a  further  distance  of  21  miles 
a  clear  channel  of  24  inches. 

An  appropriation  of  $5,000  was  made  June  18,  1880.  On  September 
22,  1880,  agreement  was  made  with  Carl  P.  Segmet  for  clearing  34 
miles  for  the  sum  of  $4,750.  On  March  3,  1881,  an  appropriation  of 
$2,000  was  made  for  continuing  the  improvement.  The  approved  proj- 
ect for  expending  this  sum  provided  for  continuing  the  work  above  the 
point  to  be  reached  by  first  contract.  One  bid  was  received  on  this, 
and  being  considered  excessive  was  rejected.  The  first  contract  was 
reported  completed  in  November,  1881,  and  the  work  was  accepted. 

On  January  3,  1883,  a  contract  was  made  with  C.  E.  Cate  for  clear- 
ing out  7^  miles  at  $235  per  mile;  the  work  was  accepted  late  in  June, 
1884,  having  been  reported  twice  as  finished  and  twice  rejected.  On 
July  22, 18^,  the  charge  of  this  work  was  transferred  to  Capt.  Thomas 
Turtle,  Corps  of  Engineers,  by  Maj.  Amos  Sticknoy,  Corps  of  Engineers, 
in  accordance  with  letter  of  instructions  from  the  Chief  of  Engineers, 
United  States  Army,  July  11, 1884. 

On  August  14,  1884,  the  Government  plant  that  had  been  laid  up  at 
Springfield  with  a  hired  crew,  proceeded  in  charge  of  a  superintendent 
to  the  Tangipahoa  Biver,  under  instructions  to  commence  work  where 
Gate's  contract  ended,  and  extend  the  improvement,  if  practicable  with 
the  funds  on  hand,  to  Amite  City.  The  stage  of  water  was  very  low,  and 
after  forcing  a  passage  through  numerous  obstacles,  such  as  stumps, 
sunken  logs,  overhanging  trees,  land-slides,  shoals,  and  two  wooden 
bridges,  to  within  about  4  miles  of  the  point  at  which  it  was  intended  to 
begin  work^  it  was  found  impracticable  to  proceed  any  further,  and  under 
a  modification  of  instructions  the  plant  was  dropped  down  to  Lanier's 
Bridge,  and  the  work  of  clearing  out  the  stream  from  there  down  to  the 
mouth  commenced  September  15,  and  was  completed  October  11,  1884. 

The  charge  of  this  work  was  transferred  to  me  by  Capt.  Thomas  Tur- 
tle, Corps  of  Engineers,  on  the  12th  of  February,  1885,  in  accordance 
with  Special  Orders,  No.  6,  paragraph  3,  January  8, 1886. 

About  12  miles  of  the  53^  miles  included  in  the  project  for  the  im- 
provement of  Tangipahoa  River  have  not  been  touched.  Major  Stick- 
ney's  last  report  recommends  an  appropriation  of  $1,700  to  be  made  for 
completion,  tabe  applied,  however,  in  recleaning  the  lower  river  which 
is  again  obstructed.  He  also  suggests  that  it  might  be  well  to  consider 
now  some  plan  for  moving  the  bar  at  the  mouth,  which  permits  only 
light-draught  vessels  to  enter.  The  work  for  the  lower  river  has  this 
year  been  done,  an  appropriation  of  $2,000  having  been  made  July  5. 
1884.  It  is  believed  that  it  will  be  useless  to  carry  the  improvement 
any  further  up-stream,  and  if  $1,700  be  appropriated  by  Congress  in  ao- 
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cordance  with  the  original  estimate,  it  will  be  applied  to  recleariDg,  out 
that  portion  of  the  river  which  has  already  been  improved. 

The  work  is  not  a  permanent  one,  as  obstructions  are  re-forming',  and 
is  purely  of  local  importance.  It  is  not  known  that  any  benefits  have 
resulted  to  commerce  since  the  improvements  have  been  made. 

Money  statement. 

July  1,  1884,  amount  availaible $213  98 

Amount  appropriated  by  act  approved  July  5,  1884 2, 000  00 

2, 213  98 
July  1, 1885,  amount  expended  during  fiscal  year,  ezcloisive  of  outstanding 

liabilities  July  1,  1884 2,213  98 


,700  00 
>  700  00 


S3- 

IMPROVEMENT  OF  TCUEFUNCTE  RIVER,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickuey,  Corps  of  EngineerB, 
nntil  July  23,  1884,  and  in  charge  of  Oapt.  Thomas  Turtle,  Corps  oi 
Engineers,  from  that  date  until  February  12, 1885,  and  in  charge  of 
Maj.  W.  H,  Heuer,  Coi*ps  of  Engineers,  since  that  time. 

The  project  for  the  improvement  of  this  river  was  made  in  1880,  and 
contemplated  the  removal  of  overhanging  trees,  logs,  &c.,  in  the  chan- 
nel, and  the  dredging  of  the  bar  at  its  month.  The  first  appropriatioD 
of  $1,500  was  made  March  3, 1881,  and  a  second  one  for  $1,500  in  Aa- 

f^ust,  1882 ;  with  these  two  appropriations  the  obstructions  below  Gov- 
ngton  were  removed  and  part  of  the  unexpended  balance  was  used  for 
the  construction  of  a  working  plant  for  improving  the  bar  at  the  month, 
and  part  for  the  construction  of  a  breakwater  extending  820  feet  into 
the  lake.  The  original  estimate  for  improving  this  river  was  $5,460, 
the  greater  portion  of  which  was  for  dredging  the  bar  at  the  montfa. 
It  was  thought,  however,  that  a  dredged  channel  over  this  bar  conld 
not  be  maintained  without  protecting  works,  and  to  build  which  would 
cost  considerable  more  than  the  dredging.  Maj.  Stickuey.  who  had  his 
work  in  charge,  caused  a  re-examiuatlon  to  be  made  in  1884,  and  in  his 
report  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  Vol.  II, 
page  1269,  he  reports  the  river  in  good  order  excepting  the  bar  at  its 
mouth,  and  suggests  as  a  method  for  impitoving  the  bar,  to  bnild  a 
jetty  or  breakwater  2,500  feet  li>ng  across  the  bar  into  the  comparative!; 
deep  water  of  the  Lake  Pontchartrain,  and  then  to  dredge  the  channd 
through  the  bar  in  the  hope  that  the  jetty  would  prevent,  or,  at  all 
events,  greatly  retard  the  refilling  of  the  cut  with  sand.  The  estimated 
cost  of  this  improvement  is  $20,400,  and  if  authorized  by  Congress, 
$19,000  of  this  amount  should  be  appropriated  for  the  fiscal  year  ending 
the  30th  of  June,  1887,  and  applied  to  extending  the  breakwater,  dredg- 
ing the  bar  and  removing  other  obstructions  that  may  have  formed 
since  the  river  was  cleared  out.  Should  the  improvement  be  made  as 
contemplated,  the  protection  of  the  mouth  of  the  river  would  also  enable 
vessels  navigating  the  lake  to  use  this  mouth  as  a  harbor  of  refuge  in 
case  of  gales.  The  depth  of  water  on  the  bar  at  its  lowest  stage  (dnriog 
a  norther)  is  about  4^  feet. 
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The  improvement  thus  far  made  has  uot  been  of  any  material  benefit 
to  commerce. 

The  report  of  1884  estimates  the  annual  value  of  the  products  carried 
down  the  river  at  $106,500,  consisting  of  sugar  and  molasses,  cotton, 
wool,  brick,  sand,  charcoal,  lumber,  beef,  and  hides. 

The  improvement,  if  made,  will  be  of  local  benefit  only,  and  cannot 
be  considered  permanent,  as  the  obstructions  will  eventually  reform. 

The  work  is  located  in  the  ooUection  district  of  New  Orleans.  The  nearest  light- 
house is  at  the  month  of  the  river. 

I  append  First  Lieut.  O.  T.  Crosby's  report,  upon  an  examination  of 
the  mouth  of  Tchefuucte  River. 

Money  statement, 

Jnly  1,  1884,  amount  available 11*352  65 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 1,352  65 


{Amount  (estimated)  re()uired  for  completion  of  existinf  project 19, 000  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  JuneSO,  1887    19, 000  00 
Submitted  in  compliance  with  requirements  of  section  S  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  LIKUTKKANT  O.  T.  CROSBY,  CORPS  OF  ENGINEERS. 

New  Orleans,  La.,  July  3,  1885. 

Sir  :  I  have  the  honor  to  report  as  follows  upon  an  examination  of  the  mouth  of 
the  Tchefuncte  River,  Louisiana,  made  by  me  on  July  1,  in  obedience  to  your  verbal 
orders.    I  was  assisted  by  Mr.  C.  D.  Anderson. 

With  transit  and  stadia  the  position  of  the  partially  completed  Jetty  was  determined, 
imd  lines  of  soundings  directed.  The  results  have  been  plotted  and  the  chart  is  here- 
with submitted.  Comparing  it  with  that  made  before  tue  jetty  was  buUt,  it  will  be 
fleen  that  the  lines  are  nearly  the  same.  The  distance  between  and  the  directions 
of  the  6-foot  curve,  on  the  outer  slope  of  the  bar,  and  the  inner  4-foot  curve  are  almost 
exactly  the  same.  Some  changes  between  these  in  the  positions  of  the  5-foot  curve 
Are  observable,  but  they  are  immaterial.  Snbstantiallv  it  may  be  said  that  no  effect 
has  been  produced,  nor  could  any  be  expected  before  the  buUding  of  that  part  of  the 
Jetty  which,  in  the  original  project,  made  a  considerable  angle  with  the  inner  part, 
And  presented  an  obstacle  to  the  flow  of  the  sand  moved  by  easterly  storms.  Should 
forther  work  be  done  here,  I  believe  an  adherence  to  the  original  plan,  extension  of 
the  Jetty  and  dredging  across  the  bar  of  compact  sand,  would  be  the  wisest  course. 
Some  01  the  river  men,  officers  of  the  steamer  Grover  Cleveland,  inform  me  that  they 
desire  no  other  improvement  than  the  placing  of  a  beacon  on  the  east  point  of  the 
BQOuth,  so  that  in  dark  nights  they  could  make  the  channel  by  steering  oetween  the 
light-honse  and  the  beacon.  They  further  assert  that  the  Jetty  is  an  obstacle,  inas- 
much as  it  prevents  boats  from  hugging  the  east  shore  during  the  prevailing  easterly 
Tvinds,  thus  exposing  them  to  the  danger  of  being  driven  across  tne  narrow  channel 
OB  to  the  west  shore  shoals.  Steamboats  drawing  5  feet  have  struck  on  the  bar,  and 
some  of  the  large  schooners  in  the  Tchefuncte  trade  sometimes  wait  for  a  rise  of 
the  wind-tide  to  let  them  pass,  but  generally  there  is  little  complaint.  Although 
there  is  as  yet,  so  far  as  I  can  see,  no  reason  to  doubt  the  efficiency  of  the  original 
project  for  obtaining  increased  dopth  across  the  bar,  it  might  be  wise,  in  view  of  t)ie 
above  reported  opinions,  to  await  an  indication  of  expanding  commerce  before  spend- 
ing more  money  on  the  work. 

As  almost  the  entire  business  of  the  river  is  done  with  this  city  and  through  the 
two  cauals  enteriug  the  old  and  new  basins,  the  demand  for  greater  draught  can 
scarcely  occur  until  a  new  line  of  business  is  established  running  to  deeper  harbors 
than  those  afforded  by  the  canals.  The  Jetty,  840  feot  long,  has  stood  one  severe 
storm,  losing  a  few  of  the  binders  which  connect  the  piles.  The  bench  is  t^till  in 
place,  ann  the  whole  structure,  unless  attacked  by  unusually  severe  storms,  will  prob* 
ably  remain  in  fair  condition  until  the  people  concerned,  and  Congress,  shall  have  ex* 
pressed  their  wish  in  the  matter. 

Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby^ 
Firti  XAeatciiaiit  oj  Eii9Vat«r%. 

Uaj.  W.  H.  Heuer, 

Cifrpi  of  Bnfineen,  Ui,  S,  A, 
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S.  4. 

IMPROVEMENT  OF  TICKFAW  RIVER,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers, 
until  July  23,  1884,  and  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  En- 
gineers, from  that  date  until  February  12, 1885,  and  in  charge  of  Maj. 
W.  H.  Heuer,  Corps  of  Engineers,  since  that  time. 

The  work  originated  in  an  examination  authorized  by  act  of  Congress 
approved  March  3,  1879,  a  report  of  which,  with  plan  and  estimate  of 
cost,  was  published  in  Report  of  Chief  of  Engineers  for  1880.  (Appen- 
dix M.) 

The  estimate,  $10,230,  for  improvement  incladed  the  branches  Blood, 
Natalbany,  and  Ponchatoula  rivers.  The  project  was  ado[)ted  in  1881, 
the  object  being  to  obtain  a  channel  of  navigable  width  and  depth  for  a 
distance  of  26  miles  np-stream  by  clearing  out  obstructions  such  as 
snags,  logs,  trees,  &c.  The  first  appropriation  of  $2,000  was  made 
March  3,  1881,  and  a  contract  entered  into  with  Mr.  Fagan  on  October 
5, 1881.  The  work  by  contract  commenced  January  4,  1882,  and  16 
miles  were  reported  as  cleared  in  Eeport  of  the  Chief  of  Engineers  for 
1882.  In  act  of  Congress  of  August  2,  1882,  an  additional  appropria- 
tion of  $2,000  was  made,  and  the  project  for  its  expenditure  provided 
for  a  continuance  of  contract  work.  But  the  inefficiency  of  the  lowest 
bidder,  and  the  general  unsatisfactory  condition  of  contract  work  of  this 
kind  in  the  district,  caused  the  plan  to  be  changed.  Authority  was  re- 
ceived in  the  latter  part  of  1882  to  construct,  for  the  improvement  of  the 
Amite  and  Tchefuncte  rivers,  a  wrecking  plant,  to  be  paid  for  out  of  the 
appropriations  for  the  Amite,  Tick  fa w,  and  Tchefuncte  rivers.  Under 
this  arrangement  about  two  month's  work  with  hired  labor  was  done 
on  this  river  by  the  new  plant  in  the  spring  of  1884,  and  resulted  iu  ob- 
taining good  navigation  9  miles  further  up-stream  than  schooners  had 
before  gone. 

No  work  on  the  branches  of  the  Tickfaw  has  been  done. 

The  commerce  of  the  four  stream^  is  carried  by  about  fifteen  schooners 
per  week.  The  benefit  to  commerce  resulting  from  the  improvement  of 
this  stream  is  purely  local.  It  would  result  in  very  little  advantage  to 
improve  navigation  any  higher  up  on  the  Tickfaw,  but  the  branches  of 
this  stream,  the  Blood,  Natalbany,  and  Ponchatoula  are  in  need  of  im- 
provement, and  are  part  of  the  project  estimated  for  in  1880.  It  is 
therefore  recommended  that  no  further  appropriation  be  made  for  the 
Tickfaw  unless  the  money  so  appropriated  can  be  applied  to  the  branches 
referred  to.  In  this  event  the  $6,230  estimated  for  will  complete  the 
whole  project  as  made. 

Nothing  has  since  been  done  on  this  river  other  than  that  necessary 
for  the  care  of  the  plant  now  laid  up  at  Springfield. 

Money  statement. 

July  1,  1884,  amount  avaUable $3d  78 

July  1,  1H85,  amount  expended  durinfl;  fiscal  year,  exclusive  of  ontstandins 
liabilities  July  1,  1884 ?  5  00 

July  1,  1885,  amount  aTailable 33  7S 

{Amount  rostimated)  required  for  completion  of  existing  project. 6, 230  00 
Amount  tnat  can  be  prontably  expended  in  fiscid  year  en  ding  Jnne.30, 1887      6, 230  00 
Submitted  in  cooiplianoe  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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S  5. 

IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers^ 
nntil  July  23, 1884,  and  in  charge  of  Gapt.  Thomas  Turtle  from  that  date 
until  February  12,  1885,  and  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of 
Engineers,  since  that  time.       ^ 

On  May  5, 1870,  an  appropriation  of  $500  was  made  for  a  survey  and 
estimate  of  cost  of  improvement  of  Bayou  Teche.  The  survey  having 
been  made  and  reported,  an  appropriation  of  $17,500  was  made  July  11, 
1870.  With  this  money  much  relief  was  given  by  removal  of  natural 
and  artificial  obstacles,  such  as  overhanging  trees,  snags,  and  wrecks, 
between  the  mouth  and  Saint  Martinville,  a  point  about  65  miles  above 
the  mouth.  The  work  was  done  by  hired  labor,  and  for  a  sum  considera- 
bly less  than  that  appropriated.  Captain  Howell,  the  officer  in  charge, 
having  found  it  best  to  abandon  some  features  of  the  original  project, 
such  a8  the  cutting  of  brush  along  the  banks. 

March  3, 1879,  an  examination  of  this  bayou  was  authorized  by  Con- 
gress, areport  of  which,  together  with  plans  and  estimates,  was  published 
in  Report  of  Chief  of  Engineers  for  1880,  Appendix  M— .  The  improve- 
ment recommended  in  this  repoit  had  in  view  the  obtainment  of  slack- 
water  navigation  as  far  up  as  Leonville,  about  109  miles  from  the  mouth 
and  13  miles  from  the  head  of  the  bayou.  Three  timber  locks,  with 
needle  dams,  were  recommended,  besides  removal  of  snags,  &c.  The  to- 
tal estimate  of  cost  was  $58,190,  of  which  $45,000  was  for  the  three  locks 
and  dams  of  7foot  lift  each.  No  clearing  of  the  river  for  the  13  miles 
above  Leonville  was  provided  for,  as  the  information  obtained  in  the  re- 
connaissance of  1879  led  to  the  belief  that  there  was  no  water  for  the 
passage  of  boats  except  at  extreme  floods  This  report  was  submitted 
February  27,  1880.  On  June  14,  1880,  an  appropriation  of  $6,000  was 
made  for  commencement  of  the  work.  It  was  expended  in  removal  of 
snags,  overhanging  trees,  &c.,  between  Saint  Martinville  and  Leon- 
ville or  Leon's  Bridge.  The  work  was  reported  completed  in  June,  1881^ 
and  after  an  inspection  by  Assistant  Engineer  H.  C.  Collins  was  ac- 
cepted. 

Subsequent  examinations,  and  the  concurrent  testimony  of  all  river 
men  interested,  leads  to  the  conclusion  that  the  work  was  done  in  a 
very  unsatisfactory  manner.  Trees  were  cut  down  to  a  high- water  level, 
leaving  many  dangerous  stumps.  The  same  section  of  the  bayou  would 
certainly  have  to  be  worked  over  again  in  any  systematic  improvement. 
March  3,  1881,  an  appropriation  of  $20,000,  was  made.  In  submitting 
a  project  for  its  expenditure.  Major  Howell  recommended  the  making  of 
a  detailed  survey  before  precise  plans  were  attempted.  This  recom- 
mendation was  approved  May  12, 1881.  The  survey  was  begun  in  Oc- 
tober, 1882,  and  completed  March  13,  1883.  It  extended  from  the  head 
to  Charenton,  a  point  about  30  miles  above  the  mouth. 

The  data  obtained  by  this  survey  showed  that  with  the  locks  having 
a  lift  of  about  8  feet  each,  5  feet  depth  could  be  carried  to  within  4  miles 
of  Port  Barr6  at  the  head  ot  the  Teche,  and  that  in  ordinary  high  water 
this  distance  is  also  navigable.  Whether  it  would  be  worth  the  cost  to 
improve  this  reach  by  consi<lerable  dredging  was  considered  question- 
able. While  the  ordinary  supply  was  thought  probably  sufficient,  refer- 
ence is  made  to  the  fact  that  Spanish  Lake,  lying  near  Saint  Martin- 
ville, could  be  readily  drawn  upon  for  an  increasea  supply  if  necessary. 

The  position  of  the  lower  lock  was  assigned,  in  a  further  report  o^ 
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the  same  survey,  published  iu  1884,  at  a  poiut  about  5  miles  below  Saint 
Martinville,  this  to  carry  6-foot  navigation  as  far  as  17  miles  above 
Saint  Martinville  and  2  miles  above  the  village  of  Breaux  Bridge. 

The  original  estimates  were  considerably  changed.  Ea<3h  of  the  two 
locks,  with  accompanying  dam,  was  estimated  at  $45,000.  A  small 
amount  of  dredging,  removal  of  snags,  &c.,  with  25  per  cent,  contin- 
gency fund,  carried  the  total  estimate  to  $135,625.  It  was  recommended 
that  the  lock  be  of  brick  instead  of  wood.  Detailed  drawings  were  pre- 
pared, but  not  until  after  the  above  estimates  were  submitted,  Major 
Stickney  in  his  report  of  1884  saying : 

The  detailed  plans  for  locks  not  being  completed,  no  new  estimate  is  presented, 
but  it  is  probable  that  the  cost  of  such  locks  as  are  deemed  suitable  for  the  work  will 
inorease  the  estimate  somewhat. 

The  appropriation  of  $20,000  in  1881,  was  for  "improving  Bayou  Teche 
between  Saint  Martinville  and  Port  Barr^." 

On  July  5, 1884,  an  appropriation  of  $6,500  was  made  for  "continniDg 
improvement."  Captain  Turtle,  who  assumed  charge  of  this  work  July 
23, 1884,  in  a  letter  to  the  Chief  of  Engineers  dated  January  12,  1885, 
recommended  that  of  this  last  appropriation  as  much  as  might  be  needed 
should  be  applied  to  the  removal  of  obstructions  from  the  month  up, 
the  work  to  be  done  by  the  Government  wrecking  plant  then  on  the 
Bayou  La  Fourche.  He  also  recommended  that  additional  data,  sach  as 
discharge  and  low-water  slope,  bearing  on  the  lock  project  be  obtained 
and  paid  for  from  the  appropriation  of  1881.  These  recommendations 
being  approved,  the  wrecking  plant  was  transferred  to  the  Teche  in 
February,  1885,  and  has  since  been  constantly  employed  there.  Nearly 
the  whole  of  the  month  of  April  was  occupied  in  removing  the  wreck  of 
the  Chambers,  the  cost  of  the  work  being  borne  by  the  general  appro- 
priation for  removal  of  wrecks.  A  distance  of  nearly  8  miles  has  t^n 
carefully  worked  over;  338  snags,  97  sunken  logs  and  overhanging  trees 
have  been  removed  above  New  Iberia  and  below  Saint  MartinviUe. 

The  survey  previously  made  having  terminated  at  Charentou,  Lient 
O.  T.  Crosby,  was,  in  May,  1885,  ordered  to  complete  the  transit-work 
to  the  mouth  and  carry  the  level  line  to  Morgan  City  on  the  Atchafalaya, 
where  a  gauge  had  long  been  read.  This  work  was  completed  June  4, 
1885,  and  report  thereon  submitted.  Although  in  the  report  of  1880 
reference  is  made  to  a  discbarge  measurement  taken  at  one  point,  ap- 
parently by  State  engineers,  there  is  as  yet  no  reliable  information  as 
to  this  most  important  element  in  the  problem,  accurate  determination 
of  which  can  be  made  only  at  a  low- water  stage  of  the  bayou. 

The  amount  now,  available  is  of  course  too  small  to  begin  the  work  of 
lock  construction,  but  additional  study  will  be  given  the  subject  until 
Congress  indicates  its  will  in  the  matter.  A  recent  personal  examina- 
tion of  the  vicinity  in  which  the  lower  lock  was  designed  to  be  built, 
and  the  Hctual  and  estimated  cost  in  other  sections  of  the  United  States 
of  other  locks  and  dams  of  about  the  same  size  as  those  proposed,  make 
me  have  but  little  doubt  of  the  inaccuracy  of  any  estimate  heretofore 
submitted  as  to  the  cost  of  the  Teche  locks.  Should  the  locks  ever  be 
constructed,*  which  it  is  hoi)ed  may  not  be  necessary,  it  is  certain  that 
the  estimates  will  have  to  be  revised  and  probably  largely  increased.  In 
the  mean  time  if  the  bayou  is  to  be  imi)roved  by  locks' and  dams  gvv 
ing  slaek water  navigation  in  theupi)er  and  now  much  obstructed  part, 
it  is  absolutely  essential  that  the  logs,  stumps,  and  trees  standing  iu  th« 
bed  should  be  removed,  nml  this  removal  would  almost  certainly  be 
cheaper  an<l  more  satistactory  if  done  before  the  building  of  the  locks 
than  after.    Furthermore,  it  is  possible  that  when  these  obstructions 


APPENDIX    S REPORT   OF   MAJOR   HEUER.  1399 

are  removed  it  may  be  found  that  Dotbing  more  is  oecessarj ;  in  any 
case  necessary  and  beneficial  work  will  have  been  done,  whatever  sys- 
tem of  improvement  may  afterward  be  followed.  It  is  therefore  my- in- 
tention to  have  the  wrecking  plant  continue  its  work  beyond  Saint 
Martinville,  the  appropriation  of  1881  to  be  drawn  ux)on  for  work  done 
at)ove  that  point. 

I  do  not  recommend  any  appropriation  for  slackwater  improvement 
until  the  necessity  for  such  improvement  is  made  absolutely  necessary, 
and  certainly  not  until  the  snags,  trees,  stumps.  &c.,  now  kno^vn  to  be 
in  the  upper  part  of  the  bayou  are  removed  from  the  bayou,  and  the  ef- 
fect of  their  removal  is  seen  in  the  improved  navigation.  In  the  mean 
time,  while  this  is  being  done,  and  for  which  funds  are  available,  further 
study  can  be  made  of  the  stream,  so  that  an  int^elligent  and  compre- 
hensive plan  and  estimate  for  the  improvement  can  be  made. 

Money  statement. 

Joly  1,  1884,  amount  available $14,655  08 

Amonnt  appropriated  by  act  approved  Jaly  5, 1884 6, 500  00 

$21,055  08 
July  1, 1885,  amoant  expended  doring  fiscal  year,  ezclasive  of  outstanding 
liabililies  July  1,  1884 3,049  18 

July  1,  1885,  amount  available 18,005  90 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 1887    18, 005  90 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
barbor  acts  of  1866  and  1867. 


S  6. 

CONNECTING  BAYOU  TECHE  WITH  GRAND  LAKii  AT  CHARENTON,  LOU- 
ISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers, 
nntil  Jnly  23,  1884,  and  in  charge  of  Capt.*Thomas  Turtle,  Corps  of  En- 
gineers, from  that  date  until  February  12, 1885,  and  in  charge  of  Maj. 
W.  H.  Heuer  since  that  time. 

The  project  was  adopted  in  1880,  the  object  being  to  connect  Bayou 
Teche  with  Grand  Lake,  at  Charenton,  by  a  canal  a  little  over  a  mile 
in  length,  5  feet  in  depth,  and  50  feet  wide  at  bottom.  Careful  examina- 
tion of  the  locality  developed  the  fact  that  the  difference  in  water  level 
between  the  bayou  and  Grand  Lake  was  variable  and  as  much  as  3 
feet  4  inches,  and  that  in  the  event  of  a  narrow  or  60-foot  cut  the  cur- 
rent would  be  so  rapid  as  to  probably  scour  the  banks,  unless  a  lock 
were  interposed ;  but  that  if  a  cut  100  feet  wide  at  bottom  be  made,  the 
lock  could  be  dispensed  with.  The  cost  of  the  50-foot  canal,  with  lock, 
was  estimated  to  be  about  the  same  as  the  100  foot  canal  without  the 
lock,  and  the  latter  would  be  very  much  more  desirable  and  cost  much 
less  for  maintenance. 

March  3,  1881,  Congress  appropriated  $25,000  to  commence  this  work, 
the  estimated  cost  of  which  was  $75,000.  It  was  shown  that  the  cost 
of  the  work,  if  done  by  construction  or  purchase  of  plant  and  hired 
labor,  would  be  much  less  than  if  done  by  contract.  The  amount  of 
money  available  would  not  warrant  the  commencement  of  the  work  by 
either  plan ;  hence  the  actual  work  of  digging  or  starting  the  canal  has 
not  yet  begun.    The  land  on  which  the  canal  was  to  be  dw^  ^w(\.^^;skv^\^ 
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of  jarisdiction  were  given  to  the  United  States,  the  necessary  sarreyg 
were  made,  the  level  lines  ran,  lines  located,  and  tide  gange  observa- 
tions were  collated,  plotted,  and  studied.  This,  together  with  the  nec- 
essary engineering  and  office  expenses,  involved  a  cost  of  $2,899.95. 
Should  the  canal  ever  be  cut  it  would  be  of  local  importance  and  shorten 
the  transportation  route  of  rafts  of  logs  from  Grand  Lake  into  the  Teche 
by  about  75  or  80  miles. 

It  is  not  thought  it  would  benefit  steamboats  plying  on  the  Teche 
{the  richest  sugar  country  in  Louisiana)  or  the  planters  to  any  great 
extent,  for  the  reasons  that  the  plantations  are  on  the  bayoa,  the  sap- 
plies  must  go  up  the  bayou,  and  the  products  of  the  plantations  most 
<K)me  down  the  bayou,  and  thence  by  the  regular  rail  or  water  routes 
to  New  Orleans.  In  my  judgment  it  would  be  much  better  to  defer 
starting  this  canal  until  it  is  known  definitely  what  disposition  is  to  be 
made  by  the  Mississippi  Bivcji*  GonimissiQU  of  the  head  of  the  Atcha- 
falaya  Biver.  Any  changes  in  this  now  very  imi>ortant  stream  will 
afiect  the  water-levels  in  Grand  Lake  and  Ba5^ou  Teche,  and  may  re- 
quire a  change  in  the  whole  project  for  the  canal. 

As  the  money  appropriated  will  not  make  a  through  cut,  and  therefore 
not  benefit  navigation  or  commerce  to  the  slightest  extent,  and  if  done 
by  contrcict  will  cost  fully  one-third  more  than  if  a  contract  conld  be 
made  for  the  full  cut,  it  is  recommended  that  no  work  be  commenced 
on  this  canal  until  the  amount  necessary  to  complete  the  same,  vis, 
475,000,  has  been  appropriated  and  becomes  available ;  nor  is  it  sup- 
posed benefits  to  commerce  will  equal  or  approximate  what  the  canal 
will  cost. 

Money  statement 

July  1,  18^^,  amount  available  $22,432  56 

Jnly  1, 18H5,  amouDt  expended  daring  fiscal  year,  exclusiTeof  ontstanding 
liabilties  July  1, 1884 332  50 

July  1,  1885,  amount  available 2*2,100  06 


Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 

I  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1887    72,  lOO  00 
I  Snbroitted  in  compliance  with  (equiremeuts  of  section  2  of  river  and 


,     harbor  acts  of  1H66  and  1867. 


S7. 

IMPROVEMENT  OF  BAYOU  BLACK.  LOUISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers, 
until  Jaly  23, 1884,  and  in  charge  of  Gapt.  Thomas  Tartle,  Corps  of  Bn- 
giueers,  from  that  date  until  Febraary  12,  1885,  and  in  charge  of  Maj. 
W.  H.  Heuer  since  that  time.  In  a  recent  inspection  of  this  bayoo, 
made  in  April,  1885,  I  made  notes  and  observations,  and  on  them  base 
the  following  report  and  deductions  : 

From  the  village  of  Tigerville  to  the  spot  where  the  dredge  is  at  work, 
about  10  miles  above,  the  Bayou  Black  has  now  a  depth  of  5  to  6  feet 
of  tide- water;  the  width  of  this  water-way  varies  from  45  to  100  feet 

The  greater  portion  of  this  10  miles  has  been  worked  over  by  the 
dredge,  and  the  last  4  miles  is  practically  a  canal  in  the  bed  of  the 
bayou  which  has  been  dug  by  the  dredge.  As  fast  as  the  diggin; 
progresses  the  ditch  or  canal  which  is  being  dug  becomes  filled  with 
tide-water,  but  that  portion  of  the  baycn  in  front  of  the  dredge  is  so 


APPENDIX   & — ^REPORT  OF  MAJOR   HEUER.  1401 

filled  up  with  sediment,  grass,  logs,  roots,  and  stamps,  and  contains  so 
little  water  that  at  present  it  is  impossible  to  float  the  lightest  skiff. 
F  When  the  examination  was  made  in  April,  1885,  and  resulted  in  a 
stoppage  of  the  work,  principally  because  the  appropriation  was  about 
exhausted,  I  doubt  if  there  was  50  gallons  of  water  per  minute  flowing 
ill  the  bayou,  and  a  few  days  before  this  the  ground  in  front  of  the 
dredge  was  so  hard  that  it  became  necessary  to  hire  four  mules  and  a 
plow  to  break  the  ground  so  that  the  dredge  could  work.  In  fact,  the 
rank,  tall  grass  growing  in  the  old  bed  of  the  bayou  is  the  practical 
method  of  tracing  its  course. 

From  the  point  where  the  dredge  hds  now  stopped  working  to  the 
town  of  Houma,  via  the  line  of  the  bayou  (the  proposed  improvement), 
is  about  14  miles  in  length.  The  bed  of  the  bayou  is  filled  up  with  mud 
and  obstructions  very  nearly  to  a  level  with  the  roads  on  either  side  of 
it,  so  that  to  complete  the  work  contemplated  will  yet  practically  require 
the  digging  of  a  canal  45  feet  wide  by  6  feet  deep  by  about  14  miles  in 
length.  ^ 

The  muck,  &c.,  thrown  out  of  the  canal  is  so  oozy  or  semi-fluid  that 
much  of  it  will  run  back  into  the  canal,  and  it  is  probable  that  a  pile 
and  timber  revetment  may  have  to  be  built  over  a  considerable  portion 
of  the  route  to  prevent  this. 

On  each  bank  of  the  bayou  is  a  wagon  road  25  to  40  feet  in  width, 
just  beyond  which  are  the  fences  of  plantations  and  small  farms.  The 
muck  must  therefore  be  thrown  on  the  road,  obliterating  that  on  one 
side,  perhaps  on  both,  and  making  either  of  them  for  the  time  being 
almost,  if  not  entirely,  impassable.  When  the  canal  or  ditch  shall  have 
been  completed  to  Houma  it  will  enable  small  boats  (probably  flat-boats) 
to  carry  sugar  and  the  material  products  of  the  country  from  the  plan- 
tations bordering  on  the  bayou  from  Tigerville  to  Houma,  an  extreme 
distance  of  about  24  or  25  miles. 

It  is  said  that  upwards  of  twenty-flve  years  ago  a  steamboat  once 
ran  in  this  bayou  up  as  far  as  the  town  of  Houma.  This  may  occur 
again  if  the  canal  be  dug  as  far  as  Houma,  but  one  cau  judge  of  th 
eharacter  and  capacity  of  a  steamboat  that  can  run  in  a  ditch  40  feet 
wide  and  no  place  in  this  ditch  where  such  a  boat  can  turn  around,  and 
it  is  also  probable  that  should  a  steamboat  be  put  on  this  route,  the 
wash  of  her  waves  would  again  cause  the  soft  banks  to  slough  and 
cause  the  closure  of  the  canal. 

The  report  of  the  examination  of  this  bayou,  made  in  compliance  with 
river  and  harbor  act  of  June  14, 1880,  under  direction  of  Major  How- 
ell, in  1881,  and  printed  in  Annual  Beport  of  Chief  of  Engineers  for  1881, 
Vol.  2,  page  1288,  well  describes  the  condition  of  the  bayou  and  con- 
tains the  estimate  and  the  project  for  the  improvement  now  in  progress. 

With  these  facts  before  them,  Congress,  in  1881,  made  the  first  appro- 
priation, $10,000,  for  the  improvement  of  the  bayou;  this  and  subse- 
quent appropriations,  aggregating  $25,000,  have  been  made  with  which 
work  has  l>een  pushed,  and  the  result  is  as  stated,  a  ditch  or  canal  about 
10  miles  long,  from  40  to  100  feet  wide,  and  varying  from  5  to  6  feet  in 
depth.  The  estimate  for  completing  this  improvement  by  Major  How- 
ell, in  1881, -was  $47,520;  of  this  amount  nearly  $25,000  has  been  ex- 
pended, of  which  about  $4,500  was  used  in  part  payment  for  the  build- 
ing of  a  dredge  boat  now  in  use  in  cutting  this  cnnal.  This  would 
leave  $20,000  expended  in  actual  dredging  about  10  miles  of  bayou,  a 
considerable  portion  of  which  was  already  open  bayou,  and  between 
14  and  15  miles  of  bayou ;  yet  to  be  opened,  the  average  Quantity  of  ma- 
terial to  be  removed  in  each  mile  of  cutting  I  estimate  to  b^^  vi^^xV) 
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doable  what  it  was  in  the  preceding  10 miles  already  opened  and  there- 
fore estimated  to  cost  nearly  twice  as  much,  or  $4,000  per  mile.  Aa 
there  are  yet  about  14  miles  of  cut  to  be  made,  the  estimate  for  com- 
pleting this  cut  should  be  14  x  4,000  =  $56,000.  This,  together  with  the 
$25,000  expended,  would  be  $81,000,  an  excess  of  $33,480  over  the  on- 
ginal  estimate  for  completing  the  work.  It  is  barely  possible  that  this 
estimate  for  comidetion  may  be  too  great,  but  when  the  sunken,  imbedded 
logs,  stumps,  roots,  thrown  up  by  the  dredge  all  along  the  embankmeot 
are  seen,  no  prudent  engineer  would  submit  a  smaller  estimate,  and  I 
feel  warranted  in  saying  that  no  contractor  would  make  a  contract  to 
do  the  work  required  even  on  this  estimate.  Moreover  in  pushing  the 
work  to  advantage  the  engineer  in  charge  of  this  improvement  has 
never  estimated  less  than  $10,000  to  be  necessary  for  any  one  year^ 
work. 

Congress,  July  5,  1884,  appropriated  $5,000.  Such  an  amount  en- 
titles a  dredge  and  crew  to  work  five  or  six  months ;  then  the  funds  be- 
come exhausted  and  the  balance  of  the  yeaj,  the  dredge  is  laid  up, 
deteriorating  for  want  of  use,  and  is  in  charge  of  a  watchman  at  a  consid- 
erable expense,  in  addition  to  the  unsatisfactory  work  accomplished 
dae  to  want  of  funds. 

The  work  drags  slowly  along,  ^nd  the  longer  the  delay  in  the  fiaal 
completion  of  the  work  the  more  certain  is  the  canal  dug  in  the  rear 
of  the  dredge  to  refill  with  sediment,  the  result  of  washings  after  heavf 
rains  as  well  as  grass  and  vegetable  matter. 

The  bayou,  ai  far  as  opened  (10  miles),  is  of  very  little  use  to  com- 
merce. It  simply  enables  the  products  of  the  few  plantations  on  the 
bayon  now  open  to  be  floated  on  flat-boats  as  far  as  Tigerville,  and 
thence  be  transferred  by  rail  66  miles  to  New  Orleans,  or  if  preferred 
these  prodacts  could  be  transferred  to  New  Orleans  by  water  vi» 
Bayou  Gh^ne,  Bayon  Boeuf,  and  the  Atchafalaya  and  Mississippi  riven 
to  New  Orleans,  a  distance  by  water  of  about  400  miles. 

Suppose  now  that  the  additional  14  miles  of  cut  was  completed  into 
the  Bayon  Terrebonne,  the  resalt  would  be  that  planters  along  the  Black 
and  Terrebonne  could  use  this  canal  to  get  their  products  to  the  railway 
and  about  70  miles  of  railway  carriage  to  New  Crleans  or  over  400  miles 
of  water  transportation  to  New  Orleans  by  the  nearest  present  availa- 
ble route.  It  is  reasonable  to  su  ppose  that  the  railway  rates  for  carrying 
freight  less  than  70  miles  should  be  less  than  that  of  water  rentes  nearly 
six  times  as  long.  The  advantage  to  the  planter  in  having  the  improve- 
ment made  is  therefore  simply  the  saving  in  cost  and  time  to  him  in  his 
transportation  or  hauling  his  product  from  his  plantation  by  wagon  or  by 
canal  to  the  nearest  railway  station.  On  or  near  the  Bayon  Black  and 
25  miles  apart  are  two  railway  stations,  Tigerville  and  Honma ;  therefore 
the  longest  haul  to  nearest  station  would  be  12^  miles,  or  an  average 
haul  of  6J  miles.  Is  the  Government  justified  in  cutting  a  canal,  for  that 
is  jufcit  what  is  being  done  in  "Improving  Bayou  Black,"  the  lowest  es- 
timated cost  of  which  is  $47,520,  for  the  sake  of  saving  to  the  planter 
the  diflerence  1  etween  6^  miles  of  wagon  and  canal  transportation  t 

The  improvement  at  its  best  is  simply  a  local  one  and  only  benefits 
the  people  li^  ing  on  or  near  the  ba^ou,  and  can  in  nowise  be  consid- 
ered a  public  necessity,  but,  as  it  has  been  begun  by  authority  of  Con- 
gress and  $25,000  has  been  spent  on  it,  if  the  work  were  now  stopped 
the  greater  portion  of  this  money  would  be  wasted.  It  is  therefore  as- 
sumed that  the  work  will  be  continued  to  completion, and  in  this  event 
no  less  than  $10,000  should  be  appropriated  for  the  fiscal  year  ending 
June  30,  1887. 
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It  mast  also  be  distinctly  understood  that  while  I  do  not  recommend 
that  Congress  appropriate  $10,000  for  the  year's  work,  because  it  will 
benefit  the  Government  or  the  people  in  aud  near  Bayou  Black  to  this 
extent,  it  is  simply  because,  in  an  engineering  point  of  view,  this  is  the 
least  amount  of  money  that  can  be  advantageously  expended  in  doing 
economical  work,  provided  Congress  intends  to  continue  this  improve- 
ment. 

Money  statement 

July  1,  1884,  amount  available |3,036  93 

Amoant  appropriated  by  act  approved  July  5,  1884 5, 000  00 

8,036  93 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusivis  of  ontatanding 
liabilities  July  1,  1884 7,609  25 

July  1,  1885,  amount  available 427  68 

{Amount  (estimated)  recjuired  for  completion  of  existiuff  project 56, 000  00 
Amount  that  can  be  nroiitablyexpended  in  fiscal  year  ending  June  30, 1887    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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• 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Oorps  of  Engineerfl, 
until  Jaly  23, 1884,  and  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  En- 
gineers, from  that  date  nntil  February  12,  and  in  charge  of  M^j.  W.  H» 
Heaer,  Corps  of  Engineers,  since  that  time.  :!T!!Z 

The  following  is  a  list  of  appropriations  made  for  improving  the 
bayon : 

Jone  14,  1880,  appropriated $7,500 

March  3, 1881,  appropriated 7,500 

Jaly  5,  1884,  appropriated 4,000 

Total 19,000 

During  the  past  fiscal  year  a  quarter-boat  and  a  flat-boat  containing 
a  pile  driver  were  built  for  use  on  this  bayou;  when  these  were  com- 
pleted the  water  in  the  bayou  was  so  high  that  it  was  useless  to  attempt 
any  work  at  repairing  the  dams  or  building  new  ones  in  any  of  the  out- 
let bayous. 

The  original  project  made  for  the  improvement  of  this  bayou  in  1879 
was  to  improve  these  navigable  condition  of  this  stream  by  removal  of 
a  bad  bar  near  its  mouth  known  as  Little  Devil  Bar;  and  this  was  to 
be  effected  by  closing  side  outlets  from  the  main  bayon  by  means  of 
dams  as  might  be  necessary  to  concentrate  the  water  which  would  es- 
cape from  these  outlets  onto  the  bar,  and  thus  scour  it  away,  or  at  all 
events  keep  a  channel  through  it,  thereafter  to  make  slack  water  navi- 
gation to  Fort  Barr6,  and  above  in  the  stream  by  means  of  locks  and 
dams.  ^ 

The  estimated  cost  of  the  whole  work  was  $40,000,  and  this  was  after- 
wards modified  and  increased  so  that  the  estimate  reached  $78,500. 

As  appropriations  became  available,  several  dams  were  built  across 
soii;ie  of  the  outlet  bayous,  and  the  result  was  a  very  marked  deei>en- 
ing  of  the  bar  at  the  mouth  of  the  bayou,  by  as  much  as  3  feet  in  two 
days. 
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One  of  these  dams  was  afterwards  repprted  cat  by  the  swaiiii)er8,  and 
the  result  was  that  in  1884  the  bar,  immediately  after  the  dam  had  been 
cut,  shoaled  4  feet  in  vertical  height.  This  bar  is  caused  by  the  back- 
water from  Atchafalaya«  and  since  this  stream  has  increased  so  mach  in 
49ize  in  the  last  few  years  it  has  thrown  an  increased  quantity  of  water 
into  the  Courtableau ;  this  has  found  an  outlet  through  the  other  bayoos 
running  out  of  the  Courtableau,  and  the  consequence  is  an  enlargement 
of  each  of  these  smaller  bayous  which  had  not  yet  been  closed,  and  as  no 
effective  work  on  Little  Devil  Bar  can  be  done  until  these  oatlet  bayons 
are  closed,  it  is  plain  that  the  larger  the  outlets  the  more  it  will  cost  to 
close  each  of  them.  It  is  also  certain  that  it  is  not  of  much  use  to  im- 
prove the  navigation  of  the  bayou  higher  up  until  the  bai'  at  the  month 
can  be  controlled ;  hence  Captain  Turtle,  lately  in  charge  of  this  work, 
after  a  personal  examination  of  this  stream,  made  a  project  which  was 
approved  by  the  Department  in  Washington  for  closing  these  bayous  so 
far  as  the  money  available  would  permit.  His  report  and  project  are 
appended. 

The  outlets  yet  to  be  closed  are  the  Jurommon,  Mamzellc,  Big  For- 
doche,  English,  and  Little  Fordoche,  and  it  is  thought  that  to  do  this 
work  effectually  will  cost  about  $16,000. 

I  do  not  recommend  any  appro'priation  to  commence  lock  construction 
until  aU  the  run-out  bayous  have  been  closed.  The  statement  of  Mr. 
Oollins  in  his  report  to  Major  Stickney,  in  charge  of  this  work,  throws 
light  on  this  subject  and  is  appended. 

It  may  be  possible  with  the  plant  now  available,  when  the  water  in 
the  bayou  falls  somewhat,  to  build  one  or  two  of  the  dams  required  witii 
^he  money  available.    The  other  dams  will  have  to  await  commenoe- 
ment  until  money  is  appropriated. 

The  commerce  of  the  bayou  is  very  large  and  supports  aline  of  steam- 
boats. They  can  always  run  when  there  is  sufficient  water  on  Litde 
Devil  Bar. 

Money  statement 

July  1,  1884,  amount  available |2,687  81 

Amount  appropriated  by  act  approved  July  5,  1884 4, 000  00 

6,687  61 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 2,795  71 

July  1, 1885,  amount  available :{,692  10 

f  Amount  (estimated)  required  for  completion  of  existing  project...... ..     12, 107  90 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  J  u  ne  30,  IQifT    12, 107  90 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   H.   G.   COLLINS,   ASSISTANT   ENOINBKR. 

New  Orleans,  La.,  June  15, 1684. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  improvement  of  Bayoa 
Courtableau,  Louisiana: 

No  work  has  been  done  on  this  work  for  the  year  past,  as  the  amount  on  hand  at  the 
beginning  of  the  year  was  considered  too  small  to  warrant  beginning  after  the  fill 
of  the  water  in  1P83.  Since  any  work  was  done  there  have  been  two  verv  higb-wat«r 
years,  and  since  the  survey  great  changes  have  taken  place  from  the  enlargement  of 
the  Atchafalaya  and  the  increasing  amount  of  water  passing  down  through  the 
liwamps  west  of  the  Atchafalaya .  The  bayous  which  bring  water  into  the  Coartableao 
from  the  north  and  those  which  take  it  out  on  the  south  have  very  greatly  enlarged 
from  the  greater  current  passing.    The  dam  of  Little  Fordoche  is  gone  down  to  nearlj 


APPENDIX   S — ^REPORT   OP   MAJOR   HEUER.  1405 

low-wat«r  level.  It  was  probably  cut.  The  dam  in  Big  Fordoche  is  whole  yet,  but 
the  water  yet  covers  all  the  low  land  on  both  sides  of  the  Coartableaa  near  Little 
Devil  Bar.  and  the  soundings  when  I  was  there  in  March  showed  that  the  sand  of  the 
bar  had  filled  in  so  as  to  bring  the  top  of  the  bar  up  to  within  about  3  or  4  feet  of  the 
level  of  the  land  on  the  bank.  This  is  about  4  feet  higher  than  it  had  been  before^ 
and  should  there  be  no  current,  both  streams  falling  together,  the  bar  would  be  dry, 
with  a  fall  of  about  7  feet  in  the  Atchafalaya. 

Unless  there  should,  as  in  1872,  be  a  fall  of  the  Atchafalaya  and  a  subsequent  ris^ 
in  the  Courtableau  to  sweep  out  the  bar,  navigation  will  stop  entirely  unless  resort  is 
had  to  dreflging. 

There  is  no  doubt  about  the  means  of  removing  the  Little  Devil  Bar  being,  as  be> 
fore  reported,  the  entire  closure  of  all  the  run-out  bayous  on  the  south  side,  but  owing 
to  st-oppage  of  work  that  before  done  is  gone  and  the  channels  have  wsShed  out 
larger,  so  it  will  cost  more  to  close  them  than  it  would  before  have  cost.  The  amount 
available,  with  that  asked  for  in  1883,  will  no  longer  be  enough  to  do  the  work,  and 
it  will  be  necessary  to  use  at  least  (5,000  more  now  or  at  least  |13, 000  in  addition  to* 
that  now  available. 

Were  it  possible  to  do  this  work  at  any  time  of  year  it  would  not  cost  so  much,  but 
it  must  be  done  at  low  water — between  July  and  December — when  little  more  than 
half  the  average  amount  of  work  can  be  expected  from  men,  owing  to  swamp  fever,, 
which  follows  the  overflow. 

Construction  of  a  lock  on  this  bayou  must  wait  until  entire  closure  of  these  bayoua 
has  caused  the  removal  of  Little  Devil  Bar. 

Works  on  the  Atchafalya  may  by  that  time  cause  a  great  change  in  condition  of 
the  whole  valley.  Closure  of  these  run-out  bayous  must  be  done  in  any  case,  what* 
ever  the  decision  of  the  Mississippi  River  Commission  may  be  on  the  Atchafalaya  and 
Red  River  problem  ;  but  any  work  after  these  closures  will  depend  on  their  plan  for 
Atchafalaya. 

The  commercial  importance  of  this  work  is  very  great.     With  the  work  done  on  the 
original  plan  so  there  would  be  good  slack  water  navigation  to  the  Lamoui,  as  the 
business  would  take  four  or  five  round-trip  steamers  per  week  from  New  Orleans^ 
instead  of  one  as  at  present. 
Yours,  respectfully, 

H.  C.  CoLUXS, 

Assistant  Engineer, 

M%J.  Amos  Stickney,  - 

Corps  of  Engineers,  U,  S.  A. 


project  of  captain  thomas  turtle,  corps  of  engineers. 

Office  United  States  Engineer, 

New  OrleanSj  La^j  November  28,  1884. 

General  :  Id  compliance  with  reqaest  in  letter  from  your  office,  dated 
July  16, 1884, 1  have  to  submit  the  following  project  for  the  expenditure 
of  the  appropriation  made  by  the  act  of  July  5, 1884,  for  the  Bayou 
Courtableau,  Louisiana,  after  personal  examination. 

As  may  be  found  in  the  previous  reports,  the  chief  obstruction  to 
navigation  is  a  bar  about  1  mile  from  the  lower  end  of  the  Atchafalaya 
Biver.  This  bar  is  formed  by  deposits  from  the  waters  of  the  latter^ 
which  during  the  seasons  of  floods  pass  up  the  Courtableau  tor  a  cer- 
tain distan(^e. 

In  the  lower  12  miles  of  the  Courtableau  a  number  of  bayous  at 
various  stages  draw  off  its  waters  discharging  to  the  southward.  When 
the  Atchafalaya  is  relatively  the  higher  a  portion  of  its  discharge  passes 
out  of  its  channel  into  the  Courtableau  and  then  to  the  sout^hward 
through  a  number  (depending  on  the  excess  of  the  stage  in  the  At- 
chafalya) of  these  bayous,  which  thus  become  practically  side  outlets 
of  the  latter.  This  southern  bank  of  the  Courtableau  is  in  its  lower 
I)ortion  and  for  considerable  distances  lower  than  the  banks  of  the 
Atchafalaya.  So  that  the  floods  of  this  latter  flnd  an  outlet  into  the 
Courtableau  and  over  its  south  bank  as  well  as  through  the  bayoaa 
mentioned. 
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Both  banks  of  the  Gourtableau  in  this  lower  region  are  higher  than 
at  some  distance  away.  The  waters  of  the  Atchafalaya  then  rising  above 
the  Gourtableau  banks  and  impeded  by  this  bar  overflow  to  the  uorth 
to  return  to  and  cross  the  Gourtableau  further  up. 

The  depression  of  the  Atchafalaya  waters  at  this  locality  results  io 
the  formation  of  this  bar.  A  bar  has  always  existed  here,  but  in  late 
years  the  enlargement  of  the  Atchafalaya  and  the  greater  height  of  iU 
floods,  with  the  increased  quantities  of  material  scoured  sud  carried 
away,  here  increased  this  bar  both  in  height  and  extent. 

It  wMl  be  seen  that  the  treatment  decided  upon  for  the  head  of  the 
Atchafalaya  has  a  direct  influence  upon  the  question  here  presented, 
though  a  consideration  of  that  cannot  enter  this  project. 

If  present  causes  be  permitted  to  continue,  it  may  be  imagined  that 
the  enlargement  of  the  south  side  bayous  of  the  Gourtableau  will  re- 
sult, and  finally  those  above  the  bar  will  become  so  great  as  to  discharge 
all  its  waters  except  at  stages  higher  than  ordinary,  so  that  the  scour 
upon  this  bar  which  now  takes  place  on  the  relative  rise  of  the  Oourta- 
bleau  or  on  the  fall  of  the  Atchafalaya  may  be  ranch  decreased  or  even 
cease,  and  that  consequently  a  practicably  navigable  connection  between 
the  two  waters  may  be  cut  off,  and  this  at  the  present  time  and  stage 
is  actually  the  case,  and  freight  has  to  be  transferred  across  the  bar  a 
distance  of  about  1^  miles. 

The  conditions  being  as  here  stated,  it  is  impraeticable  to  entirely 
obliterate  this  bar.  The  most  effective  method  would  require  tfale 
preventing  of  all  overflow  by  the  south  bank  of  the  Gourtableau.  Be- 
cause of  its  cost  relative  to  the  interests  to  be  served  this  is  at  this  time 
impracticable,  and  amelioration  is  all  that  can  be  attempted.  The  proj- 
ect heretofore  proposed  and  approved  by  the  Ghief  of  Engineers  (as 
shown  by  printed  reports)  of  so  closing  the  run-out  ba^'ous  on  the  south 
side  as  to  limit  the  stage  at  which  the  discharge  through  them  w9I 
continue  is  now  recommended.  This  stage  is  about  10  feet  above  low 
water  in  the  Atchafalaya.  The  crest  of  the  bar  is  now  nearly  8  feet 
above  that  plane.  This  closure  has  heretofore  been  attempted  by  means 
of  brush  pinned  down  by  small  piles  and  puddled  or  loaded  with  day, 
and  little  success  has  attended  it.  There  is  no  material  accessible  to 
weight  mattresses,  by  which  means  closure  could  be  assured  undoubt- 
edly. I  propose  to  use  piling  and  sheet-piling  driven  deeply,  and  se- 
cured from  scour  as  well  as  practicable  by  brush-mats  above  and  below. 
For  weighting  these  I  think  I  can  procure  brickbats  in  sufficient  quan- 
tity. The  planks  of  such  a  dike  will  be  the  weak  points.  I  propose  to 
extend  these  pile  and  sheet-pile  dikes  well  into  the  banks,  and  as  an 
experiment  to  pave  the  banks  with  bricks  (as  flanks  of  dams  are  secured 
elsewhere  by  means  of  stone)  in  two  layers,  the  lower  laid  flat  as  in  or- 
dinary sidewalks,  and  the  upper  on  edge^  and  laid  in  cement.  This 
paving  will  be  secured  at  its  foot  by  a  pile  and  sheet-pile  support.  The 
actual  quantities  are  small ;  the  extent  of  the  work  must  be  left  to  the 
judgment  of  the  assistant,  and  it  is  in  my  opinion  impracticable  to  pre- 
pare proper  specifications  for  a  contract. 

I  therefore  report  that  it  is  more  economical  and  advantageous  for 
the  Oovernment  that  the  work  should  be  done  by  hired  labor  and  the 
purchase  of  material  in  open  market,  and  I  recommend  that  this  be 
done. 

Very  respectfully,  your  obedient  servant, 

Thomas  Tubtlb, 
Captain  of  Bngineen. 

The  Ohiep  0¥  liiii^oiti^BBUB^  XT.  8.  A. 
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S  9. 

IMPROVEMENT  OF  BAYOU  TERREBONNE,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  EDgineers, 
nutil  July  23, 1884,  and  in  charge  of  Capt.  Thomas  Tnrtle,  Corps  of 
Engineers,  from  that  date  until  February  12,  1885,  and  in  charge  of 
Maj.  W.  H.  Heuer,  Corps  of  Engineers,  since  that  date. 

No  work  has  been  done  in  this  bayou  during  the  past  two  years 
owing  to  a  lack  of  funds. 

An  examination  of  this  stream  was  ordered  by  Congress  in  1879.  A 
project  for  improvement  was  made  in  1880,  at  an  estimated  cost  of 
$18,800,  of  which  about  $15,000  was  to  be  for  dredging,  the  balance 
for  removing  logs,  clearing  of  trees,  &c. 

The  commerce  to  be  benefited  by  the  improvement,  principally  sugar 
and  molasses,  was  estimated  at  an  annual  valuation  of  $958,750.  In 
1880  an  appropriation  of  $10,000  was  made;  with  this  a  dredge  was 
hired,  and  work  was  commenced  23^  miles  below  Houma,  La.,  working 
up-stream.    In  ^arch,  1881,  $8,800  more  was  appropriated. 

The  hired  dredge  improved  about  8^  miles  of  channel,  and  in  1881 
stopped  work  about  15  miles  below  Houma.  The  examination  for  im- 
proving the  bayou  was  made  during  high  water,  and  was  found  to  be 
altogether  too  small  in  amount,  as  during  low  water  it  was  seen  that 
the  bayou  was  little  more  than  a  ditch.  The  estimate  for  improvement 
was  accordingly  increased  by  Major  Howell,  the  officer  then  in  charge, 
by  $20,000.  With  part  of  the  money  available  from  money  appropri- 
ated for  this  work  and  part  from  Bayou  Black  appropriation,  a  dredge 
was  built  to  continue  this  work.  The  Terrebonne  appropriation  paid 
$5,262.70  towarii  the  building  of  the  dredge.  In  August,  1882,  $7,000 
more  was  appropriated  for  continuing  this  work,  and  in  September, 
1882,  work  with  the  new  dredge  was  commenced  and  continued  to 
i^ithin  10^  miles  of  Houma,  when  the  funds  became  nearly  exhausted 
and  further  work  had  to  stop. 

No  appropriations  have  since  been  made,  and  consequently  no  further 
work  has  been  done.  The  channel  was  originally  dredged  to  a  depth 
of  6  feet,  but  nearly  every  plantation  on  the  bayou  has  ditches  draining 
into  it;  these  cause  deposits  in  the  bayou,  and  opposite  these  numerous 
ditches  it  has  again  shoaled  up  until  the  depth  is  only  about  4.8  feet. 

One  or  two  very  small  steamboats  run  up  to  Houma  when  there  is  any 
business  for  them,  and  the  project  was  to  carry  the  improvement  up  to 
Houma,  there  connect  with  an  old  abandoned  canal,  about  a  mile  long, 
now  dry,  with  wagon-roads  crossing  each  end  of  it,  which  canal  for- 
merly connected  with  the  Bayou  Black.  Should  this  and  the  Bayou 
Black  work  ever  reach  the  opposite  ends  of  this  short  canal,  which  was 
about  33  feet  wide,  then  it  was  hoped  this  would  be  deepened  and  en- 
able the  tides  to  flow  regularly  through  both  bayous  and  the  canal,  and 
maintain  by  its  flow  a  better  depth  of  water  by  preventing  the  rapid 
growth  and  accumulation  of  grass  and  vegetable  matter. 

Should  any  further  appropriation  be  ma^e  the  work  of  dredging  will 
be  continued  toward  Houma.  It  is  thought  the  work  can  be  completed 
to  this  place  for  the  $13,000  entimated  for  in  1881-'82.  If  this  improve- 
ment, and  that  of  Bayou  Black  in  connection  therewith,  be  completed, 
they  will  be  reasonably  permanant  and  of  some  local  benefit  to  this 
section  of  the  State  of  Louisiana. 

The  commercial  value  of  the  products  raised  on  the  Bayou  Terrebonne 
is  estimated  when  the  crops  are  good  at  a  little  less  than  $l^Q^^Q^^x 
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year,  and  it  was  reported  prior  to  a  year  ago  that  the  improvement  had 
occasioned  competition  and  a  redaction  of  freight  rates  in  this  locality 
of  about  25  per  cent. 

Money  statement 

July  1,  1884,  amount  available |4  98 

July  1, 1885,  amount  expended  dnriog  fiscal  year,  exclnsiye  of  outstanding 
liabilities  July  1,  1«84 4  » 

{Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  13, 000  00 
Submitted  in  compliance  with  reouirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


S  lo. 

IMPROVEMENT  OF  BAYOU  LA  FOURCHE,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Eugineen, 
nntil  July  23, 1884,  and  in  charge  of  Gapt.  Thomas  Tartle,  Corps  of  Ed- 
gineers,  from  that  date  nntil  February  12,  1885,  and  in  charge  of  Maj. 
W.  H.  Heuer,  Corps  of  Engineers,  since  that  time. 

The  original  project  for  this  work  was  adopted  in  1879,  from  surveys 
authorized  by  act  of  Congress  March  3, 1873  (see  Report  of  Chief  of 
Engineers  for  1874,  Appendix  S  5),  the  object  being  to  improve  low- 
water  navigation  of  the  bayou  by  removal  of  obstructions,  such  as  snagSf 
wrecks,  raft-heaps,  cutting  of  trees,  &c.,  which  obstructed  navigatioo. 

On  account  of  high  water,  operations  were  suspended  December  31, 
1881,  and  resumed  September  21,  1882.  From  this  time  till  Janaaiy 
31, 1883,  the  work  was  carried  on  steadily  to  a  point  30  miles  below 
Lock  port,  when,  the  funds  being  nearly  exhausted  and  the  water  get' 
ting  too  high,  the  plant  was  taken  to  Lockport  and  laid  up. 

In  the  river  and  harbor  act  of  August  22,  1882,  provision  was  mad^ 
for  a  survey  of  this  bayou.  A  preliminary  report  on  this  was  forwarded 
on  August  30,  1882,  and  in  Department  letter  of  April  24,  1883,  it  was 
directed  that  the  survey  should  be  made. 

No  work  was  done  during  the  year  ending  Jitne  30, 1884,  the  balance 
of  available  funds  being  t(K)  small  to  permit  anything  more  than  tk 
payment  of  a  watehman  for  the  care  of  the  boats. 

On  August  25,  1884,  an  amended  project  was  submitted  by  Gapt^ 
Turtle  for  continuing  work  downward  from  where  it  bad  been  suspended 
the  previous  year,  and  authority  was  received  from  the  Chief  of  Engi- 
neers, under  date  of  September  1,  1884,  to  carry  on  the  work  as  rec- 
ommended. 

The  work  of  overhauling  the  plant  at  Lockport  was  immediately  com- 
menced, and  work  was  resumed  September  22,  1884,  and  coDtinoed 
until  January  15, 1885,  when  it  was  again  stopped  on  account  of  \a^ 
water,  and  the  plant  ordered  back  to  Lockport  and  the  crew  dischai^ged, 
except  the  suboverseer  and.  cook,  who  were  retained  for  further  servitf 
on  Bayou  Teche.  The  plant  was  at  the  same  time  placed  under  tJie 
direction  and  orders  of  First  Lieut.  O.  T.  Crosby,  Corps  of  Engineers 
No  work  has  since  been  done  on  this  bayou,  except  the  taking  of  gao{C 
readings  at  Orange  City,  La.  The  commerce  of  Bayou  La  Fourche  \a^ 
been  greatly  benefited,  the  number  of  vessels  having  steadily  increased 
as  the  obstructions  were  removed.  Before  any  work  of  improvemeit 
the  bayou  was  so  obstructed  with  snags,  logs,  and  wrecks  from  its  beid 
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at  Donaldsonville  to  a  point  about  22  miles  below  Lockport,  that  daring^ 
the  low-water  season  flat-boats  and  luggers  drawing  about  2  feet  were 
the  only  kinds  of  vessels  able  to  navigate.  In  some  places,  especially 
between  Eaceland  and  Lockport,  a  distance  of  7^  miles,  even  this  was 
difficult,  t?ie  luggers  having  to  lower  sail  and  cordelle.  But  since  the 
removal  Oi'  obstructions  flat-boats  and  sailing-vessels  of  even  greater 
draught  have  passed  up  and  down  without  difficulty.  During  eight 
months  of  the  year,  when  the  water  is  high,  the  bayou  is  navigable  for 
large-size  steamboats. 

COMMERCIAL  «TATISTICS. 

* 

The  commerce  of  Bayou  La  Fourche  is  sufficient  to  support  a  line  of 
steamers.  Both  banks  are  in  a  high  state  of  cultivation,  principally 
large  sugar  and  rice  plantations.  It  is  not  uncommon  for  the  crop  of 
one  plantation  to  be  worth  from  $50,000  to  $100,000. 

The  work  is  located  in  the  collection  diHtrict  of  New  Orleans.  The  nearest  light- 
house is  on  the  eastern  end  of  Timbalier  Island. 

No  money  is  asked  for  fiscal  year  ending  June  30,  1887. 

A  study  is  being  made  for  the  permanent  improvement  of  this  bayou, 
but  as  the  surveys  are  incomplete  no  detailed  estimate  or  project  can 
yet  be  submitted. 

Money  statement. 

July  1,  18»?4,  amount  available ««    *  $0  76 

Amount  appropriated  by  act  approved  July  5, 1884 5, 000  00 

bl'ilChUA  ^ 

5, 000  76 

July  1»  1885,  amount  expended  during  fiscal  year,  ezcliisive  of  outstanding  % 

liabilities  July  1,  1884 3,756  21 

July  1,  1885,  amount  available 1,244  55 


'      S  iz. 

IMPROVEMENT  OF  CALCASIEU  RIVER,  LOUISIANA. 

This  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers, 
niitil  July  23,  1884,  and  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  En- 
gineers, from  that  date  until  February  12,  1885,  and  in  charge  of  Maj. 
W.  H.  Heuer,  Corps  of  Engineers,  since  that  time. 

The  original  examination  of  this  river  was  made  only  down  to  Lake 
Charles.  A  subsequent  examination  was  made  of  the  lower  part  of  the 
river  at  its  mouth  in  Lake  Calcasieu,  report  of  which  will  be  found  in 
Aiinnal  Report  of  Chief  of  Engineers  for  1883,  Ap[)endix  Q. 

It  is  believed  that  any  improvement  of  the  river  should  commence  at 
the  mouth.  Several  projects  have  been  made,  but,  not  proving  natis- 
factory,  none  has  yet  been  submitted  to  the  Department.  As  the 
amount  appropriated  for  the  river  previous  to  the  recent  act  of  Con- 
gress ($10,000)  was  less  than  one-third  of  the  amount  estimated  for  the 
work  at  the  mouth,  and  the  work  that  could  be  done  for  the  amount 
available  would  not  produce  the  effect  of  deepening  the  channel  over 
the  bar,  it  was  considered  as  well  to  delay  the  commencement  of  opera- 
tions until  a  sufficient  sum  was  provided  for  producing  an  appreciable 
improvement. 

The  improvement  of  that  part  of  the  river  above  Lake  Charl^^  \%  q1 
80  much  less  importance  to  the  general  navigation  tViat  uo  ^x^^vi\\\^ 
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should  be  made  that  wouhi  leave  the  work  at  the  mouth  unprovided 
for.  The  act  of  Congress  approved  July  5, 1884,  makes  an  additional 
appropriation  of  $0,500.  With  the  total  sum  of  nearly  $1G,500  now 
available  it  is  probable  that  efieetive  work  may  be  done  at  the  mouth  (tf 
the  river. 

To  make  a  permanent  channel  through  the  bar,  and  to  provide  a  navi- 
gable channel  of  at  least  8  feet  up  to  Lake  Charles,  beside  removing 
obstructions  above  Lake  Charles,  it  is  estimated  that  an  additional 
amount  of  $29,580  will  be  required.  The  work  originated  in  an  exami- 
nation authorized  by  act  of  Congress  ap]>roved  June  14,  1880.  A  rejiort, 
with  plan  and  estimate  of  cost  of  improvement,  was  ]>ublished  in  An- 
nual kei)ort  of  Chief  of  Engineers  for  1881,  Appendix  M  15.  A  further 
examination  was  made,  report  of  which  was  published  in  Annual  Be- 
port  of  Chief  of  Engineers  for  1883,  Appendix  Q. 

Work  will  be  commenced  on  the  bar  at  Calcasieu  Pass  as  soon  as  the 
question  has  been  decided  whether  or  not  money  ap|)ropriated  for  the 
improvement  of  the  river  can  be  used  on  this  bar.  As  bearing  on  this 
subject  I  submit  report  of  Capt.  Thomas  Turtle,  Corps  of  Engineers, 
U.  S.  Army. 

Money  statement. 

July  1,  1884,  amount  available $9,79109 

Amonut  appropriated  by  act  approved  July  5,  16SA 6,50000 

16,291 « 
Julv  1, 18H5,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  l,lete4 3563 

July  1,  1885,  amount  available 16, 255  46 


PEOJECT   OF  CAPTAIN  TH031AS  TURTLE,  CORPS  OF  ENGINEERS. 

New  Orleans,  La.,  December  8,  18^. 

General  :  In  replj'  to  circnlar  letter  from  your  office  dated  July  ^ 
1884,  calling  for  projects  for  expenditures  under  the  act  of  July  5,  I88t, 
making  appropriations  for  work  of  river  and  harbor  improvements  I 
have  the  honor  to  present  the  following,  relative  to  the  Calcasieu  River, 
Louisiana: 

The  act  of  July  5,  1884,  appropriates  $6,500,  to  which  sum  is  added 
the  sum  heretofore  appropriated  to  be  used  at  the  mouth  of  the  river. 
The  sum  now  available  from  appropriations  for  this  river  is  the  balance 
left  from  the  following  appropriations : 

Act  of  March  3,  1881,  improving  the  Calcasieu  River  from  Phillip^ 
Bluff  to  its  mouth,  $3,000;  act  of  August  2,  1882,  improving  the  Cal 
casieu  River  (no  locality  mentioned),  $7,000;  and  the  act  of  July  5, 
1884,  referred  to  above,  $6,500— a  total  of  $16,500;  the  balance  heist 
$16,291.09. 
f.  The  sum  which  is  directed  to  be  added  as  heretofore  ai>propriated  t» 

be  used  at  the  mouth  of  the  river,  I  cannot  identify,  unless  it  be  th* 
balance  available  from  the  appropriation  of  August  2, 1882,  for  the  Cal- 
casieu Pass.  The  mouth  of  the  river  as  heretofore  considered  is,  as  I 
understand  it,  the  debouches  into  the  head  of  the  lake,  while  the  Cal- 
casieu Pass  is  the  strait  connecting  the  lake  and  the  Gulf.  The  sao^ 
conditions  exist  in  regard  to  the  Sabine  and  Neches  rivers,  Sabine 
Lake,  and  Sabine  Pass,  and  appropriations  for  use  at  the  mouths  of  tbe 
rivers  have  referied  to  their  dibov^ihis  into  the  head  of  Sabine  Late 
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If  the  snra  intended  be  that  for  the  pass,  the  lake  is  considered  a  part 
of  the  river.  Instructions  on  that  point  are  desired  if  a  project  for  the 
expenditure  of  funds  available  be  approved. 

The  balance  from  the  aixpropriation  for  the  puss  is  $2,994.25,  and  if 
this  be  added  to  the  balance  for  the  river  there  will  be  available  a  total 
of  $19,285.34,  and  if  the  ;paH8  be  considered,  under  the  act  of  July  6, 
1884,  as  being  the  mouth  of  the  river,  tiien  this  sum  can,  it  would  seem 
1)3'  natural  implication,  be  applied  anywhere  in  the  river,  in  the  lake,  or 
at  the  pass. 

To  make  the  conditions  upon  this  river  intelligible  it  is  necessary  to 
refer  to  previous  reports  and  examinations. 

An  examination  of  the  pass  was  made  under  Captain  Howell's  direction 
in  1871,  and  he  reported  in  reference  to  it  as  follows  (Report  of  Chief 
of  Engineers,  1871,  page  557) : 

Its  entrance  from  the  Gulf  is  practicable  at  all  stajjes  of  the  tides  for  vessels  draw- 
ing 5  feet  <»r  le.ss.  Its  entrance  from  the  lake  is  thronijjli  the  easternmost  of  two 
branches,  and  is  closed  at  low  tides  to  all  vessels  drawing  more  than  3^  feet  by  a  mad 
and  shell  bar  in  length  1^  miles. 

That  is,  the  pass  has  an  inner  bar  (at  the  lake  end)  and  an  outer  bar 
(at  the  Gulf  entrance).  A  cut  through  the  inner  bar,  00  feet  wide  and 
6^  feet  deep  at  mean  low  tide,  was  made  in  JS73- 74,  and  this  cut  hav- 
ing shoaled  to  4  feet  depth  ( Report  of  Chief  of  Engineers,  1883,  ])age  212) 
a  channel,  70  feet  wide  at  the  bottom,  8  feet  in  dei)th,  and  7,500  feet  in 
length  was  excavated  across  this  bar  in  1881-^82  (Report  of  Chief  of 
Engineers,  1882,  Part  II,  page  1386).  The  outer  bar  has  never  been 
worked  on. 

It  appears  from  a  report  to  Major  Stickney  of  an  examination  made 
in  the  spring  of  1883  (Report  of  Chief  of  Engineers,  1883,  Part  II, 
page  1127)  that  the  bar  at  the  head  of  the  lake  has  a  minimum  depth 
of  5J  feet,  and  that  in  the  river  from  this  bar  to  the  town  of  Lake  Charles 
there  is  a  minimum  depth  of  8  feet,  and  that  it  is  comparatively  free 
from  snags,  so  that  from  the  town  of  Lake  Charles  outward  the  jioints 
of  least  depth  are,  first,  the  bar  at  the  head  of  the  lake  with  5\  feet  of 
water,  the  inner  bar  of  the  pass  dredged  t6  8  feet  two  and  a  half  years 
ago,  tlie  present  depth  being  unknown,  and  the  outer  biir  of  the  pass, 
which  had  a  depth  of  5  feet  in  1881. 

The  assistant  who  made,  the  examination  in  1883  undfr  Major  Stick- 
ney's  direction  reports  as  follows  (Report  of  Chief  of  Engineers,  1883, 
Part  II,  page  11^:8) : 

From  captains  of  vessels  in  the  Inraber  trade  and  from  saw-mill  owners  and  raer- 
chatitB  at  Lake  Charles  I  have  obtained  the  following  information  as  to  the  commerce 
of  Calcasieu  River: 

Firat.  "That  the  npper  portion  of  the  Calcasien  Basin  lying  above  Lake  Charles  is 
a  vast  unsettled  pine  foreHt,  with  no  commerce  and  never  navigated  except  occasion- 
all  j  by  a  tug-boar  sent  up  to  tow  down  these  booms  of  pine  logs,  and  that  the  upper 
part  of  Calc;isieu  River  is  sufficiently  deep  audotiers  no  obstruction  to  the  navigation 
for  which  it  is  used." 

Judging  from  all  the  above  the  bars  at  and  near  the  extremities  of  the 
lake  would  at  the  outset  alone  seem  worthy  of  attention,  but  the  appro- 
priation of  March  3,  1881,  was  for  the  ])urpose  of  improvement  from 
Phillip's  Bluff  (56  miles  above  the  Lake  Charles)  to  the  mouth  of  the  river. 
The  present  head  of  navigation  seems  to  be  28  miles  below  Phillip's 
Bluff. 

In  reference  to  the  portion  of  the  river  above  the  town  of  Lake  Charles 
there  seems  to  be  somewhat  conflicting  reports. 

First.  From  the  reports  of  captains  of  vessels  and  as  noted  above, 
"it  is  sufficiently  deep  and  offers  no  obstructions  to  the  navv^;a.\i\QwiQrt 
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which  it  i8  used,  and  Captain  Howell,  in  1871,  states  that  it  was  re- 
ported navigable,  at  a  goo<l  stage,  to  a  point  about  60  railed  above  Lake 
Charles"  (probably  Phillip's  Bluft*).  Second.  Assistant  Engineer  B^ll, 
who  made  an  examination  in  the  autumn  of  1880  under  Captain  HowelFs 
diree.tioii,  reports  in  the  28  miles  below  Phillip's  Bluflf,  452  snags,  1,045 
leaning  trees,  and  a  bad  bar  near  the  lower  end  of  this  portion  with 
sea  lit  6  inches  upon  it  at  low  water,  which  bar  has  been  formed  by  an 
accumulation  of  suiigs.  lie  reports  in  the  succeeding  28  miles,  down 
to  Lake  Charles,  liil  snags  and  135  leaning  trees. 

The  apparent  discrepancies  may  probably  be  reconciled  by  assuming 
thnt  boats  do  not  usually  go  above  a  point  28  miles  below  Phillip's 
Bluff,  that  they  go  above  this  only  at  high  water,  and  that  logs  are 
rafted  or  otherwise  floated  out  when  the  water  is  high. 

To  obtain  further  information  I  ordered  Lieutenant  Crosby,  Con)sof 
Engin<*ers,  to  proceed  to  Lake  Charles  to  obtain  replies  as  to  certain 
points  given  in  a  letter  of  instructions.  His  report,  which  is  very  satis- 
factory, is  as  follows: 

New  Orleans,  La.,  December  3,  1884. 

Sir:  Following  inBtnictions  contained  in  yonr  letter  dated  November  29,  ItftM.  I 
have  the  honor  to  report  the  following  factH:  Arriving  at  Lake  Charles,  La.,  on  tht 
afternoon  of  Decenil>er  1,  I  spent  the  remainder  of  the  day  and  the  whole  of  lh« 
following,  ill  olitainiiig  inforuiation  hearing  on  the  snhject  mentioned  in  your  in- 
strnctions.  Yon  tirst  direct  uie  to  **niake  inquiry  of  all  persona  in  the  luniUer  tnM 
a.H  lo  the  needs  of  navigation  np  the  river,  reHp«»ctively,  as  to  the  prest^ut  head  of  nin- 
gation  (about  28  miles  above  Lake  Charles)  and  as  to  the  portion  above  this  point  td 
the  head  of  navigation  at  Phillip's  Bluff."  There  are  ten  saw-mills  and  four  shingle 
uiillH  in  or  near  Lake  CharleH,  one  saw-mill  and  one  shingle-raill  idle  at  present.  I 
saw  the  owners  or  those  wh«»  could  speak  for  the  owners  of  eight  saw  and  three  shingk 
mills.  Among  these  I  found  a  perfectly  unanimous  opinion  as  to  the  upper  river.  U 
Bub.stance  they  all  agree  that  the  stretch  of  river  from  Lake  Chailes  to  Jones  Blnl 
otlVrs  excellent  facilities  at  all  seasons  for  all  kinds  of  vessels;  that  for  a  distance  of 
H  or  10  miles  above  Jones  Bluff  the  river  may  he  navigated  by  light-draught  vesseli, 
the  cd>stacle  met  being  sua^s  and  sjind-bars;  while  the  rest  of  the  course  coaM 
scarcely  be  made  navigable  for  freight  bearing  v^'ssels,  though  it  answers  very  well  ■ 
a  logging  stream.  Several  gentlemen  were  emphatic  in  their  opinion  that  raonef 
would  be  thrown  away  if  expeiuled  above  Lake  Charles,  the  first  section  netnliDgDO 
improvement,  the  second  not  being  worthy  of  it.  Among  those  thus  speaking  wtfi 
Mr.  Drew,  representing  three  of  the  largest  mills,  and  Mr.  Keating  representincr  tbe 
Caleasieu  Lumber  Comimny,  who  are  largely  interested  both  in  sawing  logs  and  il« 
in  getting  them  out.  Mr.  Keating  has  had  experience  in  the  northern  (Michigao) 
lumber  regions,  and  states  that  the  Calcasieu  is  the  easiest  river  for  lo^giug  thatltf 
has  worked  on;  all  the  mill  men  stated  that  they  were  satisfied  with  the  logjOQ^ 
faeilities,  and  that  there  were  no  other  interests  t'»  he  subserved  by  anv  irnproveiueot 
of  the  tipper  river.  Mr  l)rew  estimated  that  there  were  scarcely  50t)  men  eufftLfUti 
in  logging  on  the  main  river,  while  a  very  small  part  of  these  is  to  be  found  befcw 
Phillip's  HInff.  Subs'antially  the  answers  to  all  my  inquiries  concerning  the  need'* of 
bo  h  sections  of  tbe  river  were,  **we  need  nothing."  Information  to  the  same  effrrt 
iJ!  was  obtai tied  from  seveial  river  meii  interviewed.     Remembering  that   Mr.  Keatifi^ 

speaks  directly  from  the  logman's  point  of  view,  as  well  as  the  miller's,  it  will  be  seee 
tliat  all  the  interests  concerut^d  coincide. 

As  to  the  stages  or  seanon-  at  which  boats  go  to  the  different  point**  almve  Lake 
Charles.  Captain  Wait,  from  whom  I  obtained  much  information,  owns  and  runs  t« 
tugs,  wiiieh  are  the  only  boats  now  running  with  any  »<»rt  of  regularity  to  any  poist 
above  Laki'  CharleH.     He  has  a  contract  to  tow  all  the  logs  pnt  into  the  river  by  t^ 
}        crMiinany  which  Mr.  Keating  r«-presents.     He  can  go  at  all  se  <8on8  and  sta|i^eB  to  Jooo 
<|  Bluff  with  ease,  and  with  some  difficulty  to  a  tramway  put  in  about  6  miles  aborft 

i  He  averages  about  two  trips  per  month. 

Schooners  occasionally  go  a  few  miles  above  Lake  Charles  to  some  of  the  adjaoett 
I  mills. 

ii  As  to  the  seasons  and  stages  at  which  rafting  is  done,  and  whether  an  extension i^ 

||  the  time  is  needful  or  desirable  :  The  h»gs  are  brought  done  on  the  rises,  of  which  t«* 

]i  are  expecte<l  every  year,  about  June  and  one  in  the  fall.     The  rafting  season  will  av*- 

j  age  about  two  months  per  year,  during  which  time  all  the  logs  that  have  been  cat  mSf 

be  doated.     The  mills  never  have  to  stop  for  want  of  logs.    An  extension  of  the  tis* 
j  of  logging  seems  not  to  be  desired. 
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As  to  '* obstructions  now  met  with : "  None  are  fonnd  np  to  Jones  BluflF,  the  practi- 
cal head  of  navigation.  Above  that  point  snags  and  very  shoaled  sand-bars  and  over- 
hanging trees  abonnd. 

The  yearly  cnt  of  lumber  around  Lake  Charles  is  worth  about  ^75,000.  About  half  of 
the  Iqgs  sawed  are  floated  from  the  West  Fork  of  the  Calcasieu,  and  about  half  of  the 
lumber  is  shipped  by  rail.  The  lumber  interest  is  the  only  one  developed  in  the  Cal- 
casieu Valley.  While  the  interested  parties  are  unanimously  satisfied  with  the  upper 
river,  they  are  unanimously  urgent  as  to  the  great  uocesHity  of  <leop«r  water  throuifh 
the  old  cut  at  the  head  of  tlie  Calcasieu  Pass.  This  has  shoaled  to  3^  fetit  at  ordi- 
nary tide,  and  presents  a  great  obstacle  to  the  development  of  every  interest  in  the 
valley;  all  the  lumber  must  be  lightened  down  to  and  over  that  point  at  a  cost  of 
about  ^1.50  per  thousand  feet,  thus  hampering  the  endeavor  to  compete  in  Mexican 
and  other  foreign  port-s  with  Mississippi  and  Florida  supplies. 
Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
First  Lieut,  of  Engineers. 

Capt.  Thomas  Thrtlk, 

Corps  of  Engiveers,  V,  S,  A, 

I  hav^e  to  report  that,  in  my  opinion,  no  valuable  purpose  will  be 
served  by  app'yiug  any  of  this  money  above  the  town  of  L;ike  Charles. 
As  seen  by  Lieutenant  Crosby's  report,  navigation  is  most  hindered  by 
the  shoal  at  the  lake  end  of  the  pass,  which,  it  is  reported,  has  ajjain 
shoaled  to  its  original  depth.  But  no  work  can  be  done  here  unle.ss  the 
appropriation  for  the  rirer  can  be  applied  to  the  pans  throngli  interpre- 
tation to  that  effect,  as  pointed  out  above.  I  am  further  informed  by 
Lieutenant  Crosby  that  the  bar  at  the  head  of  Calcasieu  Lake  is  con- 
sidered an  obstacle,  but  of  less  moment  than  the  other  at  the  inner  end 
of  the  pass. 

I  think  it  would  be  scarcely  worth  while  to  work  upon  the  bar  at 
the  head  of  the  lake,  the  bar  at  the  foot  of  the  lake  being,  as  now  re- 
ported, shoaled  to  its  original  depth.  But  unless  the  total  sum  avail- 
able for  the  river  and  the  pass  can,  by  implication,  be  applied  at  the 
pass  the  funds  available  will  not  permit  the  commencement  of  any  work 
there.  Instructions  are  therefore  necessary,  and  are  respectfully  re- 
quested. 

It  is  questioned  whether  the  former  cut  at  the  pass  was  made  at  the 
proper  point.  It  was  made  on  the  shortest  line,  but  those  trading  there 
report  it  as  not  the  most  favorable  for  approach  by  sail,  and  is  where 
most  exposed  to  filling  up  by  the  action  of  winds  and  waves.  This  is  a 
point  to  be  determined  onlj^  after  it  be  determined  whether  any  work 
be  done  there  at  all. 

A  cut  100  feet  in  width  upon  the  old  line  would  require  the  removal 
of  about  75,000  cubic  yards,  measured  in  place,  if  it  be  reduced  to  its 
original  condition.  A  cut  U[)on  a  line  about  in  the  extension  of  the  pass 
would  require  the  removal  of  about  95,000  cubic  yards.  It  may  be  that 
the  funds  available  for  both  river  and  pass  will  not  permit  the  com- 
mencement of  any  work,  but  this  can  only  be  demonstrated  by  trial 
after  decision  upon  the  point  presented. 

I  would  respectfully  recommend  that  an  examination  be  made  of  this 
shoal  at  the  river  end  of  the  ))ass  if  it  be  decided  that  the  balance  for 
both  river  and  pass  can  be  there  applied. 

Very  respectfully,  your  obedient  servant, 

Thomas  Turtle, 
Captain  of  Engineers, 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A, 


II 
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S   12. 

IMPROVEMENT  OF  CALCASIEU  PASS,  LOUISIANA. 


The  work  was  in  charge  of  Maj.  Amos  Stickney,  Corps  of  EDgineere, 
nntil  July  23,  1884,  and  in  charge  of  Capt.  Thomas  Turtle,  Corps  of 
Engineers,  from  that  date  until  February  12,  1885,  and  in  charge  of 
Maj.  W.  H.  Heuer,  Corps  of  Engineers,  since  that  time. 

In  1874  a  channel  wa«  dredged  through  the  bar  or  flats  at  head  of 
Calcasieu  Pass.  This  cut  refilled,  and  in  1881-'82  was  a  gain  dredged 
through  for  a  distance  of  7,500  feet;  a  channel  was  made  8  feet  in  depth 
and  70  feet  in  width.  This  work  was  done  by  contract  at  a  cost  of 
$10,444. 

The  total  appropriations  for  this  work  to  date  have  aggregated  $30,000, 
of  which  $27,074.75  have  been  expended  on  the  improvement. 

The  latest  information  from  this  locality  indicates  that  the  dredged 
channel  over  the  bar  has  again  refilled  to  its  normal  condition  before 
dredging,  viz,  3J  feet  of  depth. 

Both  channels  which  were  dredged  over  this  bar  were  cut  across  the 
shortest  line  of  the  bar,  were  to  a  certain  extent  experimental,  and  urged 
by  commercial  and  navigation  interests  so  as  to  get  immediate  resalts. 
Since  these  cuts  refilled  so  rapidly,  a  cause  for  this  deterioration  has 
been  sought  for,  and  it  is  believed  to  be  partially  due  to  the  wave^aod 
currents  parsing  between  the  lake  and  the  pass,  not  acting  in  the  line 
of  the  cut,  and  also  due  to  the  small  number  of  steamers  using  the  cat. 
As  the  directions  of  the  seas  and  currents  are  to  a  great  extent  gov- 
erned  by  the  winds,  and  these  are  variable  both  as  to  direction  and  in- 
tensity, no  channel  can  be  excavated  on  the  bar  which  shall  at  all  time* 
have  the  current  and  seas  flowing  in  its  axis,  and  therefore  not  subjected 
to  some  fill,  but  it  is  thought  that  if  a  cut  be  made  across  these  flats,  idoi{ 

I  nearly  in  the  direction  of  the  prolongation  of  the  axis  of  the  head  of  the 

pass  than  the  old  cut  was,  that  the  filling  would  be  less  rapid  than 
formerly. 

This  channel  would  be  longer  than  those  formerly  cut,  would  require 

I  more  cubic  yards  of  cutting,  and  therefore  cost  more  than  the  others; 

whether  or  not  it  would  be  more  lasting  is  not  known ;  it  is  almost  cer- 
tain that  it  could  not  fill  more  rapidly  than  did  the  former  cuts.  The 
commercial  interests  on  the  Calcasieu  require  a  navigable  channel 
through  this  bar.    It  is  really  the  only  bad  place  which  absolutely  rf 

1  quires  improvement  on  this  stream,  for  with  this  bar  obstruction  do 

lumber-laden  vessels  can  get  out  to  sea  nor  supplies  get  into  the  river 
without  being  lightened  at  considerable  expense. 

This  improvement  is  now  in  an  unfortunate  condition  owing  to  the 
wording  of  the  act  making  appropriation.  Heretofore  this  bar  has  been 
dredged  upon  from  the  appropriation  for  "  Improving  Calcasieu  Pass,' 
which  was  clearly  applicable  to  this  work,  but  two  later  appropriatioi^ 
were  made  for  improving  "Calcasieu  River"  without  specifying  anj 
particular  locality  forMuiprovement,  and  it  is  not  known  that  appro^ 
priatious  for  improving  the  river  can  be  properly  applied  to  the  in 
provement  of  the  pass.  It  is  certain  that  the  improvement  of  the  river 
proper  is  of  no  use  so  long  as  the  present  bar  obstructs  navigation  »t 
the  pass.  Should  it  be  decided  that  money  for  the  river  can  be  applied 
to  the  bar  at  the  pass,  then  work  could  go  right  ahead,  as  the  money 
available  for  the  river,  together  with  that  for  the  pass,  would  enable  as 
effective  channel  to  be  cut  at  the  pass,  and  any  balance  could  thenb^ 
used  for  wbatevei  u\\^\iX\5^  x^^wk^d  in  the  way  of  improvement  higbtf 
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up-stream.  But  to  spend  public  money  for  improvement  up  this  river 
with  the  bar  at  the  pass  unimproved  would  be  a  waste  of  public  funds. 
As  the  funds  certainly  available  for  the  pass  are  not  sufficient  to  do  any 
work  there,  no  work  has  been  done  on  either  the  pass  or  the  river  dur- 
ing the  past  fiscal  year. 

If  it  be  decided  that  funds  for  the  riv'er  can  be  used  for  the  pass,  or 
if  further  appropriations  be  made  for  the  pass^  then  a  careful  examina- 
tion will  have  to  be  made  as  to  which  line  the  proposed  cut  across  the 
bar  shall  be  made  upon.    It  is  thought  the  cut  will  cost  about  $10,500. 

The  commerce  of  the  pass  is  entirely  dependent  upon  that  of  the  river, 
and  the  latter  is  estimated  to  have  an  annual  value  of  $528,000. 

Money  statement 

Jnly  1, 1884,  amount  available 92;994  25 

July  1, 1H85,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  18d4 69  00 

July  1, 1885,  amount  available 2,925  25 


S  13. 

IMPROVEMENT  OF  SABINE  PASS  AND  BLUE  BUCK  BAR,  TEXAS. 

This  work  was  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  Engineers, 
until  February  12,  1885,  and  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of 
Engineers,  since  that  date. 

The  object  of  the  improvement  is  to  obtain  deep  water  over  the  bar 
at  the  entrance,  so  as  to  have  access  to  the  excellent  harbor  within  and 
secure  an  outlet  to  the  products  of  Texas  and  Western  Louisiana. 

In  1878  a  channel  12  feet  deep  was  dredged  across  the  bar;  another 
was  dredged  in  1880;  both  soon  refilled.  The  result  showed  that 
dredged  channels  without  protecting  works  or  constant  dredging  at 
heavy  expense  could  not  be  maintained.  The  amount  of  money  spent 
in  dredging  and  repairs  to  dredging  machinery  at  this  locality  aggre- 
gated about  $167,000.  After  careful  examination,  surveys,  and  further 
study  of  the  harbor  had  been  made,  a  project  for  getting  deep  water 
was  submitted  in  1882  to  construct  two  jetties  extending  from  shore  to 
deep  water  in  the  Gulf,  each  jetty  to  be  a  little  less  than  4  miles  in  length, 
and  estimated  to  cost  when  completed,  together  with  the  dredging  be- 
tween the  jetties,  $3,177,606.50.  This  project,  report,  and  estimate  was 
at  my  request  referred  to  a  Board  of  Engineers  for  consideration.  Their 
report,  printed  in  Annual  Report  of  Chief  of  Engineers  for  1882,  Vol.  II, 
page  1438,  was  submitted  to  Congress  and  printed  as  House  Ex.  Doc.  No. 
147,  Forty-seventh  Congress,  first  session.  On  August  2,  1882,  Con- 
gress appropriated  $150,000  for  this  work.  This  amount,  together  with 
an  unexpended  balance  of  former  appropriations,  made  about  $300,000 
available  with  which  to  commence  operations  on  one  of  the  jetties.  The 
work  was  let  by  contract;  work  was  commenced  in  1883,  and  in  177 
working  days  in  that  year  118,552  cubic  yards  of  jetty  were  laid,  em- 
bracing a  total  length  ot  16,074  feet  of  foundation  in  the  west  jetty, 
6.146  feet  of  which  from  the  shore  end  was  built  nearly  or  quite  up  to 
tne  level  of  mean  high  water. 

This  nearly  used  up  the  total  amount  of  money  available,  and  work 
was  stopped  until  the  next  appropriation,  made  July  5, 1^^4:^  oK  ^'iSy^^JiK^ 
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became  available.  A  survey  and  examination  of  the  work  was  then 
made  by  and  under  the  direction  of  Ca])taiii  Turtle,  the  ofl8cer  then  in 
charge  of  the  work,  to  ascertain  the  condition  of  the  jetty,  also  to  note 
any  changes  which  might  have  occurred  within  the  harbor  or  on  the 
bar,  and  also  to  ascertain  whether  the  jetty  had  produced  an 3' deflection 
or  increased  velocity  of  the  currents  in  its  immediate  vicinity'. 

The  results  of  this  survey  are  a]>pended,  as  well  as  a  report  on  the 
subject  by  Captain  Turtle,  who  therein  suggests  a  new  line  differing 
somewhat  from  the  originally-proposed  line  of  the  east  jett^'. 

New  Orleans,  La.,  November  10,  1884. 

General  :  I  forward  yon  to-day  tracings  of  two  charts  of  the  sea  entrance  of  Sabioe 
Pass,  Texas,  made  from  su-rvtys  in  Angnst,  18H4. 

The  snrvey  and  charts  were  made  by  Mr.  T.  L.  Raymond,  assistant  engineer,  and 
his  report,  which  clearly  sets  forth  the  developments  of  the  surveys,  inclusive  of  th« 
condition  of  the  partially  eonstmcted  works,  the  changes  wrought  upon  and  nearth« 
bar  since  the  former  survey  of  1881,  and  the  resnlt  of  the  float  observations,  is  as  fol- 
lows : 

"Sabine  Pass.  Texas, 

**  September  20,  1884. 

"  Sir  :  I  have  the  honor  to  snbmit  the  following  report  upon  the  survey  of  the  mouth 
of  Sabine  Pass,  Texas,  noting  specially  the  following  points  indicates!  in  your  letter 
of  iuKtructions  dated  July  '25,  1^^84  : 

**  Firsl.  The  changes  which  have  occurred  since  the  date  of  the  last  survey. 

'*  Second.  The  character  of  the  bottom  to  determine  the  origin  of  deposits. 

**  Third.  The  condition  of  the  mattress  work  and  amount  of  its  Mibsidence. 

"  Fourth,  The  diiection  of  ebb  currents  upon  the  bar  and  of  all  currents  upon  the 
line  of  the  jt'tty. 

**  Fifth,  Quantity  of  oyster  shells  available  for  ballasting  future  work. 


(I 


changes  since  last  survey. 


"A  comparison  of  the  chart  of  the  survey  just  completed,  which  accompanies  thii 
report,  with  that  of  the  survey  of  December,  1881,  shows  the  following  changes  in 
depth  to  have  occurred  : 

**  In  the  narrow  throat  of  the  entrance  opposite  the  light-house  the  maximum  deptli 
has  inereasod  from  *^4.9  feet  in  1881  to  28.7  feet  in  1H84,  a  gain  of  3.8  feet. 

**Thi8  rate  of  increase  in  depth  is  maintained  through  the  deepest  water  to  a  dift- 
tance  of  4,000  feet  b«-low  the  light-house,  where  the  maximum  depth  has  increased 
from  19.8  ftet  iu  1^81  to  23.7  in  1»?84.  Below  this  point,  where  the  widening  of  th« 
water- way  becomes  more  marked,  the  increase  of  depth  is  not  so  great,  being  1.2  feet 
opposite  the  beginning  of  the  jetty  whera  the  depth  was  13.7  feet  in  1881  and  14.9 
feet  iu  1884. 

*'  This  amount  of  increase  continues  with  slight  variations,  mora  particularly  where 
the  deep-water  line  approaches  the  jetty  to  within  about  500  feet  of  the  Clifton  jn^ 
Beaward  of  the  former  cnst  of  the  bar.  Here  the  difference  in  depth  at  the  dates  of 
the  two  surveys  diiniiiiHhes  rapi<lly,  showing  the  deepest  water  across  the  bar  to  be 
6.4  feet  8t  iiresent  while  the  greatest  depth  in  1881  wao  6.1  feet. 

**The  lin«  of  deepest  water  over  the  bar  has  moved  somewhat  to  the  eastward  by 
the  formation  of  a  shoal  opposite  the  CUjion  and  extending  from  the  jetty  1,000  fe«i 
east,  upon  which  the  depth  has  decreased  from  0.6  to  1.3  ft-et  since  18!^1.» 

*'  Beyond  the  Clijton  to  the  borders  of  the  sand  deposit  there  has  been  do  change 
in  depth. 

**Over  the  area  covered  by  the  sand  deposit  the  depth  has  diminished  from  one- 
half  foot  to  one  foot,  the  shoaling  being  greatest  near  the  jetty  and  midway  across 
the  area. 
j|  *'  Beyond  this  there  has  been  a  general  deepening  within  the  limits  of  the  surveys, 

but  the  increase  of  depth  is  not  uniform,  varying  between  a  few  tenths  of  a  foot 
and  1|  ftict.  Along  the  edges  of  the  jetty  and  immediately  beyond  the  end  the  deep- 
ening produced  by  cross-currents  has  been  from  3  to  4  feet. 

'On  the  west  side  of  the  jetty  from  shore  to  where  the  depth  was  formerly  10  feet 
there  haa  been  a  very  marked  shoaling.  From  the  shore  to  1,000  feet  beyond  the 
Clifton  the  depth  over  the  whole  area  is  now  nowhere  greater  than  3  feet,  there  hav- 
ing been  formerly  from  5  to  7^  feet  of  water  here. 

**  From  the  edge  of  this  shoal  to  where  the  depth  was  formerly  10  feet  the  decrease 
in  depth  has  been  about  li  feet  since  1881.     Beyond  this  to  a  depth  of  13  feet  there 
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became  available.  A  survey  and  examination  of  the  work  was  then 
made  by  and  under  the  direction  of  Cai)tain  Turtle,  the  ofiBcer  then  in 
charge  of  the  work,  to  ascertain  the  condition  of  the  jetty,  also  to  note 
any  changes  which  might  have  occurred  within  the  harbor  or  on  the 
bar,  and  also  to  ascertain  whether  the  jetty  had  produced  ^uy  deflection 
or  increased  velocity  of  the  currents  in  it«  immediate  vicinity. 

The  results  of  this  survey  are  appended,  as  well  as  a  report  on  the 
subject  by  Captain  Turtle,  who  therein  suggests  a  new  line  diflering 
somewhat  from  the  originally-proposed  line  of  the  east  jetty. 

New  Orleans,  La.,  November  10,  1884. 

General  :  I  forward  you  to-day  tracings  of  two  charts  of  the  sea  entrance  of  Sabine 
PasH,  Texas,  made  frinn  nu-rv*  ys  in  August,  18H4. 

The  survey  and  charts  were  uiade  by  Mr.  T.  L.  Raymond,  assistant  engineer,  and 
his  report,  which  clearly  sets  forth  the  developments  of  the  surveys,  incln»ive  of  th« 
condition  of  the  ])artially  constructed  works,  the  changes  wrought  upon  and  nearthe 
bar  since  the  former  survey  of  1881,  and  the  result  of  the  float  observations,  is  as  fol- 
lows: 

"  Sabine  Pass,  Texas, 

**  September  20,  1884. 

"  Sir  :  I  have  the  honor  to  submit  the  following  report  upon  the  survey  of  I  he  mouth 
of  Sabine  Pass,  Texas,  noting  specially  the  following  points  indicated'  iu  your  letter 
of  inntructions  dated  Julv  '.^5,  l^'84  : 

**  First.  The  changes  which  have  occurred  since  the  date  of  the  Is^st  survey. 

'*  Second .  The  character  of  the  bottom  to  determine  the  origin  of  deposits. 

**  Third.  The  condition  of  the  mattress  work  and  amount  of  its  subKideuce. 

"  Fourth,  The  diiection  of  ebb  currents  upon  the  bar  and  of  all  currents  upon  the 
line  of  the  jt'tty. 

*^  Fifth,  Quantity  of  oyster  shells  available  for  ballasting  future  work. 


(I 


CHANGES  SINCE   LAST  SURVEY. 


"A  comparison  of  the  chart  of  the  survey  just  completed,  which  accompanies  this 
report,  with  that  of  the  survey  of  December,  1881,  shows  the  following  changes  in 
depth  to  have  occurred  : 

**  In  the  narrow  throat  of  the  entrance  opposite  the  light-house  the  maximum  deptii 
has  increased  from  !24.9  feet  in  1881  to  28.7  feet  in  1884,  a  g;iin  of  3.8  feet. 

**This  rate  of  increase  in  depth  is  maintained  through  the  deepest  water  to  a  dis- 
tance of  4,000  feet  b'-low  the  light-houKe,  where  the  maximum  depth  has  increa^ 
from  19.8  feet  in  1?^81  to  23.7  in  1?"84.  Below  this  point,  where  the  widening  of  the 
"water-way  becomes  more  marked,  the  increase  of  depth  is  not  so  great,  being  1.2  ft?et 
opposite  the  beginning  of  the  jetty  whera  the  depth  was  13.7  feet  in  1881  and  14.9 
feet  in  1884. 

'*  This  amount  of  increase  continues  with  slight  variations,  mora  particularly  where 
the  deep-water  line  approaches  the  jetty  to  within  about  500  feet  of  the  C/i/iroii  jn»t 
seaward  of  the  former  crest  of  tbe  bar.  Here  the  difference  in  depth  at  the  dates  of 
the  two  surveys  diininiHhes  rapidly,  showing  the  deepest  water  across  the  bar  te  be 
6.4  feet  at  present  while  the  greatest  depth  in  1881  wa^  6.1  feet. 

*'  The  line  of  deepest  water  over  the  bar  has  moved  somewhat  to  the  eastward  by 
the  formation  of  a  shoal  opposite  the  Clijton  and  extending  from  the  jetty  1,000  feet 
east,  upon  which  the  depth  has  decreased  from  0.6  to  1.3  f»-et  since  1881. • 

^*  Beyond  the  Clijion  to  the  borders  of  the  sand  deposit  there  has  been  no  change 
in  depth. 

**Over  the  area  covered  by  the  sand  deposit  the  depth  has  diminished  from  one- 
half  foot  to  one  foot,  the  shoaling  being  greatest  near  the  jetty  and  midway  acroei 
the  area. 

*'  Beyond  this  there  has  been  a  general  deepening  within  the  limits  of  the  sorreyi, 
but  the  increase  of  depth  is  not  uniform,  varying  between  a  few  tenths  of  a  foot 
and  \\  feet.  Along  the  edges  of  the  jetty  and  immediately  beyond  the  end  the  deep- 
ening produced  by  cross-currents  has  been  from  3  to  4  feet. 

*0n  the  west  side  of  the  jetty  from  shore  to  where  the  depth  was  formerly  10  feel 
there  has  been  a  very  marked'  shoaling.  From  the  shore  to  1,000  feet  beyond  the 
Clifton  the  depth  over  the  whole  area  is  now  nowhere  greater  than  3  feet,  there  baT* 
ing  been  formerly  from  5  to  7^  feet  of  water  here. 

•'  From  the  edge  of  this  shoal  to  where  the  depth  was  formerly  10  feet  the  decreaM 
in  depth  has  been  about  1^  feet  since  1881.     Beyond  this  to  a  depth  of  13  feet  there 
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has  been  do  change,  while  froro  a  Histanno  of  1,500  ft'et  iiiHide  the  present  end  of  the 
jetty  there  has  been  a  deepening  of  1  foot  out  to  the  limit  of  the  survey. 

"  Upon  the  chart  which  accompanieR  this  report  theso  changes  are  shown  more 
generally  by  the  relative  pohitions  of  the  curves  of  the  same  depth,  those  drawn  in 
red  being  taken  from  the  chart  of  1^81. 

*^  Eighteen  foot  curved. — It  will  be  noted  that  the  inner  18-foot  channel  hiis  widened 
since  i^Hl  about  150  feet,  and  the  curve  of  this  depth  has  advanced  (>00  f«et  beyond 
its  former  southern  end.  The  outer  18-foot  curve  has  receded  irrej^ularly  froui  200 
feet  to  1,100  feet;  thus  the  distance  between  the  depth  of  18  feet  inside  auil  that  out- 
side the  bar  has  been  lessen'  d  l,()liO  feet. 

•*  Nine-foot  curve. — The  width  c»f  the  inner  9  foot  channel  has  increased  throughout, 
the  greatest  increase  being  about  1,000  feet  near  station  20  on  the  j»?tty.  This  curve 
has  also  moved  down  toward  the  bar  a  distance  of  2,150  feet. 

**The  position  of  the  outer  9- toot  curve  has  chauginl  but  little,  so  that  2,150  feet 
represent  the  diminution  of  the  distance  between  the  inner  and  outer  9-foj)t  depth. 

^*  Six-foot  curve. — The  position  of  the  6- foot  curve  shows  but  little  change  until  a 
point  is  reached  opposite  the  beginning  of  the  jetty,  where  this  channel  begins  tO 
widen  until  its  least'width  across  the  bar  has  increased  from  550  feet  in  18^1  to  2,300 
feet  at  the  present  time.  A  6-foot  channel  is  now  shown  to  have  been  cut  throngh 
the  shoal  oft  Louisiana  Point,  upon  which  there  was  formerly  a  depth  of  4^  feet 
to  5  feet. 

"With  all  these  curves  the  movement  has  been  upon  the  east^^ru  side,  their  posi- 
tions upon  the  western  ^ide  of  the  pass  remsining  unchanged  to  a  great  extent,  ex- 
cept in  the  case  of  that  portion  of  the(i-foot  curve  near  the  Clifton. 

'*It  is  worthy  of  notice  that  as  the  amount  of  the  change  in  depth  decreases  in  ap- 
proaching the  bar  the  amount  of  change  in  width  of  channel  increases,  or,  as  €>p- 
portunity  is  afforded  for  the  water  to  spread,  the  water  is  widened  rather  than  deep- 
ened. 

"The  crest  of  the  bar,  as  determined  by  a  line  joining  the  points  of  the  6  foot 
curve  nearest  together,  has  advanced  into  the  gulf  1,900  feet. 

**  The  changes  in  de))th  are  further  illustrated  by  the  profile  of  the  line  of  the  pro- 
posed east  jetty  shown  upon  the  chart. 

**  To  the  westward  of  the  west  jetty  the  9-foot  curve  has  advanced  between  700 
and  1,100  feet,  and  the  6-foot  curve  inside  the  Clifton  has  been  obliterated  by  the 
deposits,  while  outside  the  Clifton  it  has  advanced  2,700  feet. 

**  CHARACTER  OF  TIIK  BOTTOM. 

**The  general  character  of  the  bottom  elsewhere  than  on  the  sand  area  is  a  very 
soft  mud,  the  exceptions  being  a  few  hard-mud  areas  of  limited  extent,  and  a  very 
few  isolated  spots  where  shell  was  fonnd.  The  extent  and  position  of  the  sand  de- 
posit would  seem  to  leave  but  little  doubt  as  to  its  origin. 

**A8  shown  upon  the  chart  by  the  dotted  area,  it  lies  almost  entirely  upon  the  east 
side  of  the  west  jetty,  the  small  deposit  to  the  westward  having  been  probahly  carried 
over  the  top  of  the  jetty.  The  main  deposit  extends  to  the  eastward  to  a  point  nearly 
on  the  prolongation  of  the  6-foot  curve  on  the  east  side.  Its  width  is  greatest  near  the 
jetty,  and  diminishes  as  it  extends  to  the  eastward  until  it  finally  disappears.  Its 
northern  limit  is  found  in  a  depth  of  6.5  feet  almost  uniformly,  while  its  southern 
edge  is  nearly  coincident  with  the  9-foot  curve. 

"These  facts  seem  to  show  that  this  sand  was  brought  out  of  the  pass  by  the  ex- 
cei)tionally  strong  currents  of  the  reuiarkably  high-water  period  of  last  spring  and 
deposited  immediately  in  front  of  the  entrance  to  the  panH  upon  the  beginning  of  the 
outer  slope  of  the  bar  just  where  the  current  receives  its  first  serious  check  in  passing 
over  the  crest  of  the  bar,  and  at  no  greater  distance  seaward  th>in  the  9-foot  depth  is 
found.  Repeated  trials  failed  to  drive  a  pole  throngh  the  deposit  except  along  the 
edges. 

"condition  of  the  mattress  work  and  amount  of  its  subsidence. 

"  Repeated  and  careful  inspection  of  the  mattress  work  which  appears  above  water 
daring  low  tides  failed  to  reveal  any  serious  loss  of  material,  the  ouly  gap  in  the  top 
tier  of  mattresses  being  at  station  21,  where  about  one-half  of  one  mattress  has  heen 
carried  away,  as  will  be  seen  by  the  comparative  protile  of  the  jetty  shown  upon  the 
chart ;  four  mattresses  at  this  point  were  originally  but  little  above  the  mean  low-tide 
line  with  higher  work  on  either  side. 

*'  The  currents  were,  therefore,  concentrated  throngh  this  opening,  and  to  this 
caose  is  probably  due  the  loss  noticed,  as  the  deposit  b«Miind  the  jetty  effectively  pro- 
tected this  part  of  the  work  from  any  serious  wave  action. 

'*  From  the  shore  to  this  point  there  has  been  no  loss  and  no  subsidence  sloc^  \««^k 
reported  upon. 
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"  Seaward  of  this  break  the  eecoud  tier  of  mattresses  has  lost  many  of  the  fascinei 
owing  to  the  rotting  of  the  ropes;  particularly  does  this  seem  to  be  the  case  when  the 
fascines  were  raa«ieof  cane,  which  break  up  more  readily  than  those  made  of  bru!jh,as 
the  rope  bindings  give  way. 

**  The  prolilc  Hhows  thisportion  of  the  work  to  have  an  elevation  from  one-half  foot 
to 2  feet  lower  than  when  built  and  the  loss  of  fascines;  the  compression  of  the  brnsh 
and  settlement  into  the  bottom  will  account  for  the  maximum  subsidence  leaving  no 
margin  for  loss  of  bruHh  from  the  body  of  the  mattresses. 

*'A  careful  sonndingon  two  occasions  over  the  whole  of  the  submerged  portion  of  the 
jetty  does  not  reveal  any  break  in  itscontinuity,  and  from  the  end  of  the  second  tier  to 
a  point  li,  500  feet  beyond  the  Clijion  the  profile  does  not  show  a  greater  subHidence  than 
that  found  to  have  occurred  on  the  second  tier.  Beyond  this  the  depth  of  water  pre- 
vented the  soundings  from  being  taken  with  certainty  upon  the  highest  part  of  the  slop- 
ing mattresses,  and  the  profile  shows  an  apparent  subsidence,  which  may  be  actual,  of 
from  2^  to  3|  feet  at  various  places.     In  no  case,  however,  was  any  break  discovered. 

"An  examination  of  some  of  the  brush,  both  inside  and  outside  the  Clifton,  show* 
that  the  teredo  has  entered  much  of  that  not  protected  by  mud  deposit,  but  the  growth 
of  oysters  and  other  shell  fish  upon  the  brush  so  exposed  has  probably  fully  counter- 
balanced \hv  loss  of  ujaterial  sustaintjd  from  this  cause.  It  is  a  questioti,  however, 
W'hether  the  removal  of  a  part  of  the  heart  of  the  brush  impairs  its  usefulness  as  a 
jetty  material,  its  effective  bulk  being  undiminished  by  the  loss. 

**  DIRECTION  OF   KBB  CURRENTb    UPON    THE    BAR  AND   OF  ALL  CURRENTS    UPON  TBI 

LINE   OF   THE  JETTY. 

"  Upon  a  separate  sheet,  forwarded  herewith,  are  shown  the  results  of  observations  of 
the  currents  at  the  mouth  of  Sabine  Pass,  made  under  the  varying  conditions  of  wind 
and  tide  noted  for  each  float  upon  seven  days.  In  the  cases  of  ebb  currents  upon  the 
bar,  the  rates  are  also  given  on  the  tracing.  The  method  empl(»yed  for  ebb  current* 
upon  the  bar  was  the  location  of  the  position  of  the  float  every  two  niinut^^s.  The 
points  of.the  arrow  hea<ls  indicate  such  position,  and  the  depth  at  which  the  fan  was 
Bet  is  noted  at  the  beginning  of  every  line.  The  currents  upon  the  line  of  the  jetty 
were  observed  solely  with  reference  to  their  direction  by  detenniuing  the  bearings  of 
the  directions  taken  by  the  floats  set  out  from  fixed  points. 

"As  will  be  noticed,  the  direction  of  the  ebb  current  inside  the  line  joining  Lonisiana 
Point  with  the  end  of  the  second  tier  of  mattresses  is  generally  parallel  to  the  axesof 
the  channel,  and  but  slightly  affected  by  the  wind.  Beyond  this  line  the  prevailing 
wind,  though  light,  has  a  decided  influence. 

'*  The  rate  of  the  current  is  observed  to  diminish  as  the  pass  widens,  and  is,  of  conne, 
depeuilent  upon  the  stage  of  the  tide. 

**  On  the  line  of  the  jetty  the  effect  of  the  wind  is  even  more  marked,  as  the  currenti 
have  a  tendency  to  make  a  course  normal  to  the  direction  of  the  jetty  at  the  point  of 
observation. 


(< 


QUANTITIES  OF   OYSTER  SHELLS  AVAILABLE  FOR  BALLASTING   FUTURE   WORK. 


"Immediately  above  the  light-house,  and  in  the  center  of  the  pass,  is  a  shoal  dividing 
the  Texas  and  Louisiana  channels.  This  shoal  is  mainly  an  oyster  reef.  Its  extent  ii 
about  IrtO  acres,  and  the  depth  of  the  shell  layer  is  known  to  be  more  than  3  feet  at 
several  places  upon  it  where  tests  have  been  made.  This i"eef  alone  would  therefore  prob- 
ably furnish  900,000  cubic  yards  of  shells,  if  this  estimate  of  its  depth  is  correct,  for  th« 
entire  area  of  the  reef.  Besides  this  there  are  several  smaller  reefs  which  would  yield 
a  very  considerable  supply  of  shell  ballast.  One  of  these  latter  lies  across  the  chao- 
nel,  near  the  life-saving  station,  with  only  13  feet  depth  upon  it.  In  this  conneeiioi 
it  may  be  stated  that  the  condition  of  the  trial  mattress,  which  was  ballasted  entirety 
with  shells,  compares  favorably  with  that  of  the  mattress  near  it,  it  being  noticeahk, 
however,  that  most  of  the  shell  ballast  has  been  washed  over  to  the  west  slope  of  th« 
mattress  and  aflbrds  no  protection  to  the  top  brush  against  wave  action. 


(< 


EFFECTS  DUE  TO  THE  JETTY. 


**  The  strong  currents  due  to  the  extreme  high  water  of  last  spring  having  deepened 
the  channel  above  the  jetty  where  the  work  eannot  be  claimed  to  have  had  any  effect^ 
it  is  perhaps  impossible  to  decide  as  to  the  amonut  of  influence  the  work  done  bn 
had  upon  the  depth  of  water  across  the  bar. 

"The  greatly  increased  width  of  the  9-foot  channel  and  its  prolongation  so  fif 
down-stream  might  fairly  be  attributed  to  some  extent  to  the  narrower  water-waj 
produced  by  tbe  i«Uy.  U  is  possible,  too,  that  had  it  not  been  built  the  cnrnsjl 
would  not  have  been  »Uoii^  <iwo\\^  Vo  <i«>.\\^  \,\i^  «a.wd  so  far  as  it  did,  but  wonld  ha« 
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dropped  it  in  sboaler  water  and  tbns  rcdnced  tlie  available  deptb  across  tbe  bar. 
The  general  deepening,  however,  does  prove  that  when  the  water-way  is  confined,  as 
T?onld  be  the  case  were  a  second  jetty  built,  the  power  does  exist  in  the  current  here 
to  scour  the  bottom,  which  has  been  denied  at  times  with  reference  to  this  bar. 
"  Very  respectfully,  your  obedient  servant, 

*'  Thos.  L.  Raymond, 

*' Assistant  Engineer, 
**  Oapt.  Thomas  Turtle, 

"  Corps  of  Engineers f  U.  S.  J." 

This  survey  gives  us  a  gratifying  evidence  of  beneficial  results  thus  far,  and  with 
the  facts  here  determined  and  those  of  previous  reports  and  examinations  it  is 
required  to  prepare  a  )>rojcct  for  the  expenditure  of  the  recent  appropriation  of 
$200,000,  for  continuing  the  work  of  improvement. 

Authority  has  already  been  granted  to  advertise  for  the  quantities  of  stone  required 
for  the  probable  amount  of  work  which  can  be  performed  with  the  funds  available. 

It  is  to  be  determined  whether  work  should  continue  upon  the  jetty  already  com- 
menced or  commence  upon  the  east  jetty.  The  float  observations  show  no  general 
set  of  the  current  against  the  line  of  the  west  jetty  at  the  distance  from  shore  to 
which  the  observations  extend  and  which  would  indicate  the  desirableness  of  contin- 
uing this  jetty  in  length  and  height. 

The  movement  of  the  curves  of  6  feet  depth  with  the  widening  of  the  channel  as 
'  limited  by  thene  curves  and  its  changes  to  the  eastward,  in  my  opinion,  indicates  tho 
necessity  of  opposing  the  change  and  counteracting  it  by  a  jetty,  on  the  eastern  side 
•f  the  channel  to  be  established. 

I  have  therefore  to  recommend  that  the  funds  now  available  be  expended  upon  the 
construction  of  the  east  jetty.  This  coincides  with  Captain  Heuer's  opinion  expressed 
in  his  last  report,  dated  January  14,  1884,  and  included  in  the  Annual  Report  for  this 
year. 

The  location  of  the  shore  end  of  the  jetty  and  its  position  setting  out  therefrom 
with  reference  to  the  west  jetty  already  commenced  must  be  established  now. 

My  predecessor,  Capt.  (now  Major)  W.  H.  Heuer,  upon  the  charts  made  under  his 
direction,  laid  down  a  line  (A  B  on  the  charts  now  submitted)  for  the  proposed  east 
jetty. 

In  his  report  printed  in  the  Report  of  the  Chief  of  Engineers  for  1882  (see  pages 
1433-35,  Part  II),  he  presented  his  views  for  a  distance  between  jetties  not  greater 
than  1,800  feet  and  afterward,  I  believe,  concluded  to  reduce  the  distance  to  1,500 
feet,  as  shown  on  his  charts  and  as  here  laid  down.  The  Board  of  Engineers  (see 
page  1439)  considered  it  not  necessary  at  the  time  (March  11,  1882,)  to  decide  in  ref- 
erence to  this  jetty.  That  distance  between  jetties  should  undoubtedly  be  chosen^ 
which  will  maintain  the  greatest  depth  of  channel  to  the  sea,  and  I  neither  intend  to 
affirm  nor  deny  that  the  distance  indicated  by  Major  Heuer  may  not  do  so. 

I  desire  to  call  attentit*n  to  the  fact  that  if  the  jetty  be  commenced  on  the  line  A 
B,  the  project,  so  far  as  it  relates  to  the  distance  between  jetties,  will  at  the  outset 
be  established  beyond  recall,  unless  at  much  expense  or  by  a  further  decrease  of  width, 
which  is,  I  think,  scarcely  probable.  Little  would  be  left  for  future  study  or  the  appli- 
•ation  of  experience  as  the  work  progressed.  This  is  not  a  project  for  the  rapid  com- 
pletion of  the  entire  i«ork ;  on  the  contrary,  we  have  to  expect  fragmentary  appro- 
priations at  irregular  intervals. 

I  feel  it  desirable  that  the  project  should  have  more  flexibility  than  the  adoption 
of  the  line  A  B  would  permit.  It  is  better  that  the  distance  at  the  outset  should  be 
too  great  than  too  little,  and  the  determination  of  the  distance  can  at  the  best  be  bat 
mn  approximation. 

Examination  shows  that  the  material  of  this  bar  is  a  soft  mud.  A  structure  placed 
upon  it  is  then  very  liable  to  be  undermine<l  by  scour.  Experience  can  only  determine 
the  extent  of  this  liability.  It  may  be  that  it  will  be  found  needful  to  protect  the 
Jetties  from  too  great  scour  by  spurs  perpendicular  to  them,  which  would  practically 
decrease  the  width  of  the  channel. 

I  have,  therefore,  to  present  for  consideration  and  adoption  the  line  C  D  E.  The 
line  begins  at  nearly  the  same  point  upon  the  Louisiana  shore  as  the  former  proposed 
line,  gains  by  a  branch  a  position  nearer  to  the  west  jetty,  and  thence,  as  shown,  to 
the  point  E,  at  about  whicn  point  it  is  estimated  that  work  under  the  present  appro- 
priation would  terminate. 

I  would  fear  with  the  former  proposed  line  that  the  current  would  infringe  too 
strongly  upon  that  portion  in  the  vicinity  of  the  point  D  of  the  line  now  proposed, 
and  immediately  seaward  of  that  poii\^,  subjecting  the  structure  to  great  scour,  es- 
pecially during  construction,  and  that  afterward  the  change  of  direction  of  the  cur- 
rent would  be  so  abrupt  as  to  create  an  injurious  **  croHs  over''  below.  The  location 
BOW  proposed  it  is  hoped  will  advantageously  modify  these  conditions. 

At  the  point  £  the  line  of  the  east  jetty  would  be  about  %^\h^  i&^\,  ^vsX'dxX^x^xsi^'^^ 
line  of  the  west  jetty. 
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These  matters  are  now  presented  for  the  consideration  and  decision  of  the  Chief  of 
Engineers.    When  the  determination  is  made  I  shall  have  the  honor  to  submit  speci- 
fications for  the  performance  of  the  .work  by  contract  in  due  time. 
Very  respectfully,  your  obedient  servant, 

Thomas  Turtlk, 

Captain  of  Engineert. 
Brig.  Gen.  John  Nkwton, 

C kief  of  Engineers f  U.  S.  A. 

This  report  was  referred  to  a  Board  of  Eiijjineera  ia  New  York  City, 
conaistinff  of  Generals  Duane,  Abbot,  and  Comstock,  of  the  Engineer 
Corps,  U.  S.  Army,  who  approved  substantially  of  the  line  of  the  pro- 
posed east  jetty  as  recommended  by  Captain  Turtle,  but  suggested  a 
slijrht  change  of  direction  at  its  shore  end.     The  following  is  their 

report:     ^ 

report  of  board  of  enginerus. 

Office  of  Board  of  Engineers  for  Fortifications 

AND  FOR  River  and  Harbor  Improvements,  &c., 

Xtnc  Yorky  December  I,  Ic^^. 

General:  The  Board  of  Enjjineers  to  whom  was  submitted,  by  letter  of  the  Chiet 
of  Eiigiueers,  of  November  24,  ld84,  a  project  of  Captain  Turtle,  of  November  10,  IS^, 
for  the  expenditure  of  an  appropriation  of  $'4i0i»,00U  for  the  improvement  of  Sabine 
Pass,  Texas,  makes  the  foUowing  recommendations: 

1st.  That  enough  of  the  appropriation  be  used  to  protect  the  west  jetty  as  it  uow 
is  and  to  prevent  injurious  scour  at  its  end. 

2d.  That  the  !)alauce  of  the  a]) propria! ion  be  nsed  in  building  the  eastern  jetty 
continuously  from  its  shore  end.  This  jetty  should  not  be  carried  above  low  water 
until  experience  shows  it  to  be  necessary.  It  should  nowhere  a|>prt>ach  the  wesrem 
jetty  nearer  than  2,(K)0  feet,  the  existing  width  of  the  pass  near  the  Sabine  Poiot 
light-house,  where  the  forces  now  in  action  maintain  a  depth  of  from  20  feet  t«i5 
feet,  being  about  2,100  feet. 

The  line  marked  C  D  E,  for  the  position  of  the  west  jetty,  on  Captain  Turtle's 
plan,  seems  in  general  to  be  a  judicious  one.  But.  the  angle  800  feet  fn>m  the  C  shore 
end  should  be  avoided  by  prolonging  the  main  arm  D  E  of  the  jetty  to  its  intersection 
with  the  shore  line. 

Even  then  the  distance  between  the  j«».tties  at  their  upper  end  is  probably  too  great 
to  give  20  feet  depth  by  scour,  and  the  forces  in  action  may  need  to  be  supplemented 
there  by  dredging  or  by  contraction  works  on  the  westeru  side. 
The  papers  transmitted  in  connection  with  this  subject  are  returne<l  herewith. 
Respectfully  submitted. 

J.  C.  Duane, 
CoL  of  EtfgineerSf  Bvt.  Brig.  Ge: 
Henry  L.  Abbot, 
Lieut.  Col.  of  Enginrers^  Brt.  Brig.  Gen. 

C.  B.  CoMSTocK, 
Lieut.  Col.  of  Engineem  and  Bvt.  Brig.  Gen. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S.  A, 

On  <Jctober  15, 1884,  after  due  advertisement,  proposals  were  o|>eiied 
for  furnishing  6,000  tons  of  rock  at  Sabine  Pass,  witb  the  privilege  on 
the  part  of  the  United  States  to  increase  the  amount  to  12,000  tons  if 
^eemed  necessary. 

The  following  is  an  abstract  of  the  bids  received  : 


Ko. 


1 
2 
8 


Names  of  bidders  and  their  residences. 


A.  M.  Shannon  Sc  Co.,  Galveston,  Tex 

The  LoaiHiADa  Jetty  and  Lightering  Company,  New  Orleans,  La 
6.  A.  Myers,  New  Orleans,  La.* 


Araomit 
bid  perU* 


$5  7S| 

379 

U» 


*Bid  received  at  1.15  p.  m. 
Awarded  to  Louiavaiifi^  3«tA>^  «k\i^  Ia^^qXaxvii^  Gomyany,  at  $3.70. 
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On  Janaary  28,  1885,  after  due  advertisement,  bids  were  opened  for 
Ixirnishing  brush-mattresses  in  place  per  cubic  yard,  also  for  placing 
the  rock  in  place  in  the  jetty,  and  the  following  is  an  abstract  of  the 
bids  received : 


Ka 


1 

2 
3 
4 
6 
6 
7 


KamM  of  bidden  and  their  rMidencM. 


Ritt<>iibonBe  Moore,  Mobile,  Ala 

R.  WalMton,  Galveaton,  T«x 

A.  M.  Shannon  &.  Co..  Galveston,  Tex 

Darid  W.  Howell.  Brunswick,  6a 

H.  H.  Penny,  63  Broad  way.  Ni^w  York  City 

JameHE.  Slaughter,  Mobile,  Ala 

Louisiana  Jetty  and  Lightering  Company,  Kew  Orleans,  La 


Bi-ash>niat- 
tress  in 

plaoe 
per  cabio 

yard. 


$2  00 


1 
1 
2 
1 
2 
1 


86 
90 
31 
87 

80 


Placing 

rock  ballast 

per  ton  of 

2.240 

pounds. 


$0  90 
86 


1 
1 


00 
27 
69 

60 


Contract  awarded  to  Lonisiana  Jetty  and  LighteriDg  Company,  at  |1.80  and  60  cents. 

Work  was  commenced  on  the  east  jetty  in  March,  1885,  and  on  Jane 
30,  1885,  the  foundation  course  was  laid  for  a  distance  of  10,200  feet 
fro^n  shore,  and  8,825  feet  of  this  jetty  extending  out  from  the  shore  was 
built  up  to  mean  high-water  level  so  as  to  permit  the  construction  of 
the  jetty,  note  the  subsidence  and  permit  of  the  ac^cumulation  of  mud 
behind  it,  and  thus  add  to  its  stability. 

The  contractors  will  probably  fiuish  their  work  in  August  of  this  year. 
An  examination  of  the  work  made  in  May,  1885,  shows  that  the  teredo 
has  not  materially  injured  the  work  in  the  west  jetty,  which  has  been  in 
place  for  upwards  of  two  years ;  that  some  subsidence  and  compression 
is  occurring  in  both  jetties;  that  mud  is  rapidly  accumulating  on  the 
outside  of  both  jetties,  thus  adding  to  their  stability,  and  that  the  cur- 
rent between  the  jetties  has  been  gradually  increased  by  concentration 
and  its  direction  modified,  and  there  is  every  reason  to  believe  that  if 
the  work  be  continued  as  designed  that  the  results  will  be  fully  as  suc- 
cessful as  were  hoped  for  when  the  project  was  made  and  approved. 
The  brush  work  of  the  jetties  is  being  quite  well  covered  by  a  growth 
of  young  oysters. 

The  portions  of  jetties  thus  far  built  have  produced  no  material  changes 
in  the  depth  of  water  on  the  bar,  nor  at  this  stage  of  the  work  were  any 
decidedly  favorable  changes  to  be  expected  ;  the  tendency  of  the  jetties 
if  lett  in  their  present  condition  might,  and  probably  would,  be  to  push 
the  crest  of  the  bar  seaward,  for  whatever  scour  would  result  would  be 
due  to  a  concentration  and  increased  velocity  of  the  current,  and  this 
could  only  occur  inside  of  and  slightly  beyond  where  the  jetties  were 
built  up  sufficiently  high  to  produce  this  efl'ect.  On  the  bar  itself  the 
ietties  are  not  yet  built  high,  owing  to  the  small  appropriations;  as 
soon  as  the  current  disperses  beyond  the  high  part  of  the  jetties  the 
currents  will  be  reduced  and  the  sediment  will  drop  or  cease  to  be  pushed 
mui'h  further  seaward. 

•  The  foundation  course  must  be  kept  at  least  1,000  feet  or  more  in  ad- 
vance of  the  high  part  of  the  jetty,  otherwise  the  current  would  pro- 
duce a  scour  at  the  sea  ends  of  the  foundation  mats  and  cause  deeper 
water  there;  more  cubic  yards  of  mattress  would  have  to  be  built,  and 
this  means  increased  expense  to  the  United  States;  besides  we  alrea<ly 
know  from  experience  that  when  the  foundation  tier  is  less  than  1,000 
feet  in  advance  of  the  high  part  of  the  jetty  the  current  is  so  increased 
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at  the  end  of  the  foiiiulation  course  that  it  is  a  very  difficult  matter  to 
hohl  a  mattress  in  i)lace  to  sink  it. 

When  the  two  jetties  are  built  up  hi^h  to  the  outer  crest  of  the  bar, 
then  a  scour  may  reasonably  be  looked  for;  shouhl  the  expected  scoar 
not  occur,  then  resort  would  be  had  to  the  dredfje,  wliich  has  been  esti- 
mated for  in  the  project,  and  with  every  indication  that  the  depth  so 
obtained  would  be  practically  maintained. 

When  thepresent  contract  is  completed,  about  $oOO,0(K)  will  havebeea 
expended  on  the  jetty  i)roject,  and  just  about  onelifth  of  the  original 
project  of  jetty  construction  will  have  been  completed. 

Jetties,  to  produce  the  best  results,  require  continuous  rapidity  of  con- 
struction until  completed.  This  cannot  be  accomplished  with  small  ap- 
propriations, such  as  have  been  made;  for  in  less  than  six  months,  with 
a  limited  plant,  and  working  on  oidy  one  jetty,  the  appropriation  be- 
comes exhausted,  the  plant  becomes  idle,  is  costly  topreserv^e  and  keep 
in  repair;  at  the  end  of  each  contract  enoifgh  money  must  be  retained 
to  protect  the  uncompleted  jetty — keep  it  in  repair — which  must  be  neces- 
sarily large  owing  to  the  uncertainty  of  knowing  when  another  appro- 
])riation  will  become  available.  With  sufficiently  large  appropriations 
work  would  be  continuous;  both  jetties  could  progress  simultaneously, 
and  in  consequence  of  greater  quantities  of  material  consumed  in  jetty 
construction,  the  contract  price  for  same  to  the  United  States  ought  to 
be  considerably  less  than  under  the  jnesent  system. 

If  it  be  the  policy  of  the  Government  to  continue  this  work  to  comple- 
tion, then  in  an  engineering  ]>oint  of  view  the  most  economic  results  can 
be  obtained  by  an  appropriation  of  81,()00,0(»0  for  expenditure  during  the 
fiscal  year  ending  June  30,  1887.  With  smaller  appro])riations  good 
Avork  can  be  done,  but  it  is  believed  that  no  decided  increase  of  depth 
of  water  nor  increased  commerce  will  result  until  the  jetties  are  built 
up  to  high- water  level  near  the  outer  crest  of  the  bar,  and  to  do  this 
will  require,  in  round  numbers,  $1,000,000. 

The  amount  of  commerce  passing  Sabine  Pass  is  not  exactly  or  even 
approximately  known.  One  or  two  very  small  schooners  per  week  pass 
in  or  out  carrying  lumber  or  stores. 

Anv  increase  in  commerce  at  this  place  is  purely  prospective  and  will 
be  entirely  de[)endent  upon  the  results  of  the  improvement  contemplated. 

The  entire  work  has  been  in  local  charge  of  Assistant  Eugiueer  Thomas 
L.  liaymond,  who  has  rendered  most  excellent  service. 

Money  statement 

July  1,  1884,  amount,  available fl,966  89 

Amount  appropriated  by  act  aproved  July  5, 1884 200,  UOO  00 

201,966^ 
July  1,  18H5,  amount  expended  daring  fiscal  year,  exclusive  of 

oiitetanding  liabilities  July  1,  18-^4 |94,063  83 

July  1,  lb85,  outstanding  liabilities 41*,  032  65 

143.096  43 

July  1,1885,  amount  available 58,869  ffl 


f  Amount  (estimated )  required  for  com])letion  of  existing  project 2, 500, 000  00 

Amount  that  can  bo  prudtably  expended  in  liscalyear  ending  June  30, 

18^7     -.- 1,000,00000 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18l56  and  1867. 


t 
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report  of  mr.  thomas  l.  raymond,  assistant  engineer. 

United  States  Engineer  Office, 

Sabine  Pass,  TvxaSy  July  — ,  1885. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  improviug 
Sabiue  Pass,  Tex.,  during  the  year  ending  June  30,  1885 : 

Under  the  present  plau  of  jettying  the  entrance  to  this  harbor  the  foundation 
course  of  the  west  jetty  was  begun  January  1,  ISH'A,  and  carried  out  during  that  year 
to  the  16  foot  curve,  a  distance  of  16,074  feet  from  its  starting  point  at  the  shore,  and 
6,14G  feet  of  this  was  raised  nearly  to  the  plane  of  mean  high  tide  by  adding  a  st-coud 
course  4,746  feet  long.  This  work  exhausted  the  appropriation  and  nothing  more  was 
done  here  until  August,  1884,  when  a  survey  was  onlered  to  determine  the  changes  in 
depths  and  currents  which  iniglit  have  takm  place,  as  well  as  the  condition  of  the 
work  which  had  been  done  the  previous  year.  Upon  tbe  completion  of  this  survey  a 
full  report  of  the  results  was  made  to  Capt.  Thomas  Turtle,  Cotps  of  Engineers,  tllen 
in  charge  of  the  improvements. 

The  charts  forwarded  herewith  are  reduced  from  that  of  the  soundings  then  ob- 
tained, to  which  have  been  added  the  ydan  and  profiles  of  the  mattress  wofk  con- 
etructed  since,  and  a  few  soundings  taken  recently  between  the  lines  of  the  two  jetties 
indicating  the  changes  going  on  under  the  influence  of  the  concentrated  current. 

The  line  of  the  east  jetty  decided  upon,  as  shown  upon  the  chart,  begins  at  the 
shore, 2,700  feet  below  the  light-house,  and  opposite  a  channel  depth  of  21  feet,  ex- 
tends in  a  straight  line  a  distance  of  6,545  feet  nearly  parallel  to  tiie  G-foot  curve 
on  the  opposite  shore  of  the  pass,  and  follows  a  depth  which  was  at  the  time  of  the 
survey  nowhere  greater  than  7  feet.  At  the  end  of  this  straight  reach  the  jetties  are 
2,640  feet  apart,  with  a  maximum  depth  of  11  feet  between  them.  From  this  point 
a  slight  detiection  is  made  towards  the  west  jetty  and  the  new  direction  followed 
for  a  distance  of  1,177  feet.  Second,  third,  and  fourth  deflections  are  made  toward 
tbe  weat  jetty  at  points  about  1,200  feet  apart,  gradually  cutting  across  the  observed 
direction  of  the  ebb  currents  thrown  to  the  eastward  by  the  west  jetty  and  narrow- 
ing the  passage-way  at  the  former  crest  of  the  bar  to  2,300  feet.  The  proji'cted  line 
beyond  where  the  work  ended  on  Juue  30  is  straight,  but  its  direction  is  slightly  in- 
clined towards  the  west  jetty,  reducing  the  opening  between  the  jetties  when  a  depth 
of  20  feet  is  reached  to  1,800  feet.. 

CONSTRUCTION. 

Eiist  jetty. — The  methods  used  in  construction  by  the  present  contractors,  the  Lou- 
isiana Jetty  and  Lightering  Company,  being  the  same  as  those  ivdopled  by  the  former 
contractors,  the  plant  also  being  identical,  it  is  unnecessary  to  repeat  the  descrip- 
tions given  under  these  heads  in  the  Report  of  1883.  As  it  had  been  determined  to 
bnild  the  east  jetty  above  mean  high  tide  to  as  great  a  distance  as  possible  under 
the  present  contract,  while  raising  the  west  jetty  to  an  ejjual  height  to  an  equal  dis- 
tance from  shore,  construction  was  begun  on  the  east  side  at  the  shore  on  March  6, 
and  was  continued  upon  this  jetty  until  the  latter  part  of  June,  when  a  small  amount 
of  work  was  done  on  the  west  jetty.  The  construction  of  the  mattresses  has  been 
altered  somewhat  from  that  formerly  required  at  this  place.  The  grillages  of  fascines 
confining  the  brush  are  now  bound  together  by  rat-line  at  every  alternate  crossing 
and  by  galvanized  wire  at  each  of  the  remaining  crossings,  instead  of  by  rat- line 
alonn  at  every  alternate  crossing  throughout  the  body  of  the  mattress  and  at  every 
crossing  around  the  edges.  The  fascines  are  now  mfide  entirely  of  brush,  cane  having 
been  formerly  used  to  a  great  extent,  and  extra  fascines  and  double  fastenings  are  now 
used  at  the  end  of  the  mattresses  to  strengthen  them  where  exposed  to  sea  action. 
Experience  has  proven  these  changes  to  be  advantageous.  The  contract  for  the  de- 
livery of  stone  having  been  let  previous  to  the  advertisement  of  the  construction  cwn- 
tract,  no  delay  has  been  caused  by  the  lack  of  ballast,  as  was  the  case  in  1883.  On 
March  6  the  construction  of  the  east  jetty  was  beguu  by  building  mattresses  in  place  15 
feet  wide  and  above  mean  high  tide  in  the  shoal  water  800  feet  from  shore.  This  work 
was  contiuued  until  shore  was  reached,  and  then  extended  seaward  until  3  feet  depth 
at  mean  low  tide  was  reached  1,300  feet  from  shore.  Foundation  mattresses  were 
then  floated  into  place,  their  width  being  30  feet  to  peniiit  of  their  receiving  a  second 
tier,  and  this  width  was  retained  until  a  depth  of  6.6  feet  was  reached,  making  a 
length  of  2,423  feet  of  foundation  of  30  feet  wide.  The  remainder  of  the  10,200  feet, 
or  6,487  feet  of  foundation,  is  uniformly  40  feet  wide,  sunk  in  depths  not  greater  than 
7.5  feet.  During  the  progress  of  this  work  the  construction  of  the  second  or  top  tier 
of  mattresses  upon  the  foundation-course  was  carried  on,  the  latter  being  kept  well 
in  advance  to  avoid  unnecessary  scour  around  the  end  and  injury  from  storms.  The 
attempt  was  made  to  float  these  top  mattresses  into  place,  but  the  uncertainty  of  the 
tides  and  difficulty  in  obtaining  su&cient  height  by  this  method  induced  its  abandon- 
ment, and  the  greater  part  of  the  superstructure  was  built  in  place.    The  ^kv^Vfi^^ 
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the  top  course,  built  on  a  fonndation  of  mattresses,  is  7,400  feet  long  and  has  a  width 
of  If)  i'vet^  and  raised  the  jetty  above  mean  high  tide  continuonsly  for  a  distance  of 
H,7('0  feet  fn^ni  hbore.  A  nbort  reach,  however,  has  nettled  since  l>eing  bnilt,  so  as  to 
bring  )>ortion8  of  the  work  nouiewhat  below  this  plane.  The  amount  of  ballast  used 
upon  tbiH  jetty  has  varied  gieatly  with  the  character  of  the  work  and  the  degree  of 
exposure  to  injurions  forces. 

On  the  inshore  work,  where  bnt  little  wave  or  current  action  may  be  expected,  only 
snfiieieut  stone  was  uned  to  hold  the  brush  should  the  bindings  give  away.  Upon 
the  fonndation,  only  exposed  a  short  time  without  the  protection  of  the  ^cond  tier, 
only  HiK'h  a  weight  was  placed  as  was  deemed  sufficient  to  hold  it  in  position.  Tha 
top  tier  was  completely  c<jvered  with  stone,  leaving  only  the  ends  of  the  fascines  ex- 
posed. Tl.ese  it  was  not  possible  to  cover  without  building  up  with  riprap  from  tlw 
fonndation  on  both  sides,  wh*ch  would  have  involved  an  expeuditare  of  mnch  more 
stone  than  the  money  available  w«»uld  have  warranted. 

On  June  30  there  had  been  placed  in  the  east  jetty  177mattrea<»es  containing  56,401.6 
cubic  yards  of  brush,  \^eij;hted  with  6,632  tons  of  stone.  The  fonndation  was  laid  to 
a  distHnce  of  10/200  feet  from  shore,  and  the  jetty  completed  8.700  feet  from  sh'^re. 

IVetft  jttly. — The  condition  of  this  jetty  as  far  as  could  be  ascertained  by  soundiDg 
wa«  ie]ioited  upon  at  the  time  of  the  survey  of  August,  l^84,  and  its  height  at  that 
date  IS  shown  in  the  !•  ngitndinal  secti'-n  upon  the  chart  transmitted  hert-with.  An 
examination  at  very  low  tide,  as  far  out  as  the  wreck  of  the  Clifton,  recently  made, 
sho\^  s  but  little  change  since  that  time.  The  snbsistence  of  about  2  feet  then  noted 
made  it  necessary  to  raise  this  jettj,  and  in  the  latter  part  of  June  this  work  was  b^ 
gun  by  building  mattresses  10  feet  wide  from  station  IH-f-HO  towards  shore.  Before 
the  ^lo^ie  of  the  month  16  of  these  mattresseH  had  been  built,  and  one  15  feet  wide  at 
the  outer  end,  but  owing  to  delay  in  obtaining  stone  they  were  left  withoat  ballsat 
several  days,  and  on  June  30  only  10  of  them  had  been  loaded  and  accepted.  Tbe 
"shoal  watt-r  on  eiiher  side  of  this  light  work  assures  its  safety.  The  amount  of  worV 
den«'  upon  west  jetty  under  the  present  contract  to  June  30  is  10mattresae»,  euntain- 
ing  874.4  cubic  yards  weighted  with  221  tons  of  stone,  and  the  length  of  the  work  is 
1,000  feet. 

LOSSES. 

On  A)>ril  19  when  the  end  of  the  foundation-course  was  at  Station  44-^23,  east 
jetty,  a  heavy  g«le  set  in  and  continued  for  five  days  with  scarcel,\  a  lull,  raising  the 
tide  2  f«  et  above  mean  hi>ih  tide,  and  overflowing  part  of  the  town  of  Sabine  Pass. 
During  the  early  part  of  tliis  stonn  the  mattress  at  the  end  of  the  found  at  ion^conrse 
was  carried  by  the  flood  current  around  the  end  of  the  work  away  from  it«  position 
and  up  the  ])aHs  about  3,('00  feet.  The  mattress  had  been  loaded  with  2H  tons  of  stone, 
about  twice  the  amount  userl  tosink  it  originally.  In  attempting  to  raise  it  afterwardi 
couhiderable  ballast  was  found  upon  it,  and  the  effcirt  to  save  it  fail^'d.  The  next 
mattieMs  thus  left  at  the  «*ud  of  the  work  was  injured  to  the  extent  of  about  150  cubic 
vardH  loHt,  but  its  pti^ition  was  not  ait*'red.  Since  that  time,  though  several  storrni 
liave  occurred,  no  injury  has  been  sustained  by  the  work. 

RESULTS. 

During  the  progress  of  the  work  soundings  have  been  taken  upon  a  few  lines  be- 
tween the  jettii  s  and  out  as  lar  as  the  bar.  Most  of  the  soundinas  upon  tlie  accom- 
pan\ing  chart  are  lalten  from  ihe  survey  of  August,  1884,  bnt  a  tew,  indicated  byi 
sunonmliiij;  circle,  are  added  from  soundings  taken  June  23,  18b5,  to  show  the  char- 
acter of  the  changes  taking  place  at  this  early  date.  From  a  comparison  of  depihi 
u])<»n  a  larger  scale,  a  deepening  is  observed  since  the  work  of  this  year  was  bejfon 
over  the  whole  areasounder*  lately,  diminishing,  however,  to  only  a  noticeable  amonot 
at  a  distance  of  2,000  feet  beyond  the  end  of  the  east  jetty  foundation  at  the  time 
the  KouudingN  were  taken.  Considering  the  8  foot  contour,  it  has  advanced  toward 
tbe  bar  hince  the  work  on  east  jetty  was  bejjun  al.out  800  feet,  and  increased  in  width 
ot  channel  where  this  depth  formerly  existed  400  feet.  The  7-foot  contour  has  ad- 
I  vaiH  ed  in  tbe  same  time  1,100  feet,  and  the  width  of  the  7-foot  channel  is  only  limited 

by  the  jetties. 

The  pressure  of  other  duties  has  not  permitted  an  elaborate  survey  as  yet,  bnt  de- 
cided results  cannot  be  expected  on  the  shoalest  part  of  the  bar  until  the  completioa 
of  the  pp  sent  contract,  when  both  jetties  shall  have  been  raised  above  high  tide  t« 
within  1,500  feet  of  the  crest.  »^     ;— ^ 

I  am  indebted  to  Mr.  D.  R.  January  for  the  careful  and  conscientioas  diachargeV 
his  duties  as  inspector.  ^ 

Very  respectfully,  your  obedient  servant,  T^tW  ^ 

Tho8.  L.  Raymond, 

A98i9iant  Engineer. 
/I  Maj,  W.  H.  HsuER, 

Corps  of  Kngiiieers,  XT.  S«  A. 


•1 
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S  14. 

IMPROVEMENT   OF  SABINE   RIVER.  LOUISIANA  AND  TEXAS. 

This  work  was  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  EDgiueers, 
until  February  12, 1885,  and  in  charge  of  Maj.  W.  H.  Heuer,  Corps  of 
EngineerH,  since  that  date. 

A  survey  of  the  mouth  of  this  river  was  made  in  1871 ;  it  had  a  chan- 
nel over  the  bar  3J  feet  deep.  In  1872-'73  the  survey  was  extended 
from  the  mouth  to  Belgora,  Tex. ;  the  information  obtained  did  not.war- 
rant  the  expenditure  of  any  money  for  improvement  above  Hamilton, 
Tex.,  about  247  miles  above  the  mouth,  to  which  point  there  is  3  feet 
depth  for  about  three  months  in  each  year.  The  estimated  cost  of  ifm- 
proveinent  over  this  stretch  of  river  by  removal  of  obstructions,  such 
as  logs,  snags,  fallen  trees,  &g.,  was  $18,000.  In  June,  1878,  Congress 
appropriated  f  10,000  for  the  improvement,  with  which  a  channel  6  feet 
deep,  70  to  100  feet  wide,  was  dredged  over  the  bar  at  the  mouth. 
March  3, 1879,  Congress  appropriated  $0,000  more  and  provided  for  a 
resurvey  of  the  river  from  its  mouth  to  East  Hamilton.  After  this  sur- 
vey was  completed  it  was  deemed  advisable  to  expend  this  money  in 
improving  the  river  above  Orange,  and  cuts  were  made  from  the  main 
river  into  the  narrows  and  at  Dead  Bend ;  large  numbers  of  sunken 
logs  and  snags  were  removed  from  the  upper  part  of  the  narrows,  en- 
abling vessels  of  5  feet  draught  to  get  30  miles  up  river  above  Orange. 

In  1880  Congress  appropriated  $5,000,  and  in  1881  $7,000  more  lor 
this  river.  The  bar  at  the  mouth  had  again  shoaled ;  this  was  redreilged 
in  1881-'82  to  a  depth  of  6  feet,  and  a  channel  100  feet  wide  was  made 
a  little  over  a  mile  in  length. 

In  1882  Congress  appropriated  $4,000  more  for  this  improvement. 
As  the  river  is  in  a  sufficiently  good  navigable  condition  for  the  limited 
<x>mmerce  which  it  carries,  this  money  has  not  been  used,  and  it,  to- 
gether with  a  small  balance  left  over  from  former  appropriations,  is  yet 
available.    No  work  has  been  done  during  the  past  year. 

CONDITION  OP  THE  WOEK  AT  PRESENT. 

The  dredged  channel  has  shoaled  somewhat  and  many  saw-logs  have 
been  lodged  in  it,  but  there  is  a  deep  enough  channel  for  the  very  limited 
commerce  using  the  river,  and  while  the  commerce  is  so  small,  and  not 
perceptibly  increasing,  it  is  deemed  inadvisable  to  make  any  further 
improvement  at  present. 

It  is  not  evident  that  the  improvements  thus  far  made  have  been  of 
much,  if  any,  commercial  advantage  when  the  channel  was  at  its  best ; 
freight  rates  were  not  reduced,  nor  did  the  commerce  on  the  river  per- 
ceptibly increase.  No  appropriation  for  the  fiscal  year  ending  June  30, 
1887,  is  asked. 

Money  statement 

July  1, 18H4,  amount  available |4,546  56 

Jnly  1,  1885,  amoant  available 4,546  56 

90e 
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S  15. 

IMPROVEMENT  OF  NECHES  RIVER,  TEXAS. 

This  work  was  iu  charge  of  Gapt.  Thomas  Turtle,  Corps  of  Engineere, 
until  February  12,  1885,  and  in  charge  of  Maj.  W.  H.  Heaer,  ODrpsof 
Engineers,  since  that  date. 

The  Neches  River  was  surveyed  in  1872-'73  from  its  mouth  to  Bonns- 
ville,  195^  miles,  and  was  found  to  be  navigable  at  all  stages  to  Weiss 
Bluff,  51  miles  from  its  mouth,  and  above  that  point  only  during  high 
water;  a  large  amount  of  lumber  being  shippe<l  annually  to  Sabine 
Pass  and  Galveston.  The  principal  obstruction  to  navigation  was  the 
bar  at  the  river's  mouth,  the  depth  of  wat^r  on  which  was  3  feet  at  low 
tide ;  the  bar  is  ot  fine  sand  and  mud,  the  deposit  of  the  river. 

An  estimate  for  dredging  a  channel  to  6  feet  depth,  involving  the  i^ 
moval  of  47,851  cubic  yards  of  material,  was  submitted,  amounting  to 
$26,318. 

The  act  of  June  18,  1878,  appropriated  the  sum  of  $8,000  for  deepen- 
ing the  channel  at  the  mouth  of  the  river  and  removing  obstructions  to 
Beaumont.  Advertisements  under  this  act  for  dredging  on  the  bv 
failed  of  result,  and  after  the  passage  of  the  act  of  March  3,  1879,  ap- 
propriating an  additional  $5,000  to  the  work,  readvertisements  were 
made,  and  under  the  resulting  contracts  a  channel  was  excavated  to 
the  depth  of  5  feet  and  more  at  mean  low  tide,  and  to  an  average  width 
of  60  feet,  except  for  1 ,200  linear  feet  at  the  crest  of  the  bar,  where  the 
width  was  about  30  feet.  An  additional  appropriation  of  $5,000  wm 
made  by  the  act  of  June  14,  1880.  It  was  contemplated  to  use  the  fand^ 
thus  made  available  in  remo\ing  snags  and  overhanging  trees,  between 
Bevilport  and  Yellow  Bluff,  but  as  the  estimate  for  this  work  resoltinf 
from  the  resurvey  of  1880  amounted  to  $15,000,  oi>eratioDS  were  sue- 
pended  until  after  the  act  of  March  3,  1881,  appropriated  the  sum  0f 
$3,000,  when  $7,465.50  were  expended  removing  these  obstructions,  t^ 
river  being  thus  made  navigable  during  high  water,  say  three  months 
in  the  year  to  Bevilport,  and  during  low  water  to  Weiss  Bluff.  Tbe 
act  of  March  3,  1881,  also  provided  for  an  examination  or  survey,  to  » 
certain  the  practicability  of  a  deep-water  channel  from  Sabine  Pass  tD 
Orange  and  Beaumont,  and  the  estimate  made  in  accordance  with  tbe 
provisions  was  as  follows : 

For  a  6-foot  channel |J1,  W 

For  a  7-fout  channel 4A^¥t 

For  an  8-foot  channel : 149, 713 

For  a  10-foot  channel 377,^ 

For  a  16-foot  channel .  1,350,(* 

It  was  noted  in  a  report  that  the  depth  then  existing  (5  feet)  wtf 
more  than  sufficient  for  all  the  requirements  of  commerce  for  mtfj 
years  to  come. 

By  act  of  Augal^t  2, 1882,  the  sum  of  $5,000  was  appropriated  for  coi 
tinning  the  improvement  of  the  river,  and  in  the  annual  report  (1883 
recommendation  was  made  in  the  following  terms : 

^^  This  amount  is  insufficient  to  produce  a  good  channel  at  its  mootb. 
and  as  this  is  the  only  place  on  the  river  really  requiring  improvem^t. 
it  is  thought  best  to  hold  this  money  until  a  further  appropriation  i| 
made,  then  to  cut  a  good  channel,  say  100  feet  in  width,  and  having ^ 
feet  depth  of  water  in  it." 

In  the  same  report  it  was  stated  that  the  channel  across  the  barW 
again  shoaled  until  only  3^  feet  of  water  could  be  carried  over  it,  tb^ 
bar  being  about  ^  m\\^«»  \\i  length  and  requiring  redredging  about  01^ 
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in  tbree  years,  for  which  to  obtain  the  channel  meutioned  above  the 
removal  of  about  40,000  cubic  yards  of  luaterial  would  be  required, 
costing,  at  30  cents  per  cubic  yard,  about  $12,000. 

No  work  except  a  resurvey  was  done  during  the  last  fiscal  year,  and 
the  recommendation  that  none  be  attempted  with  the  balance  on  hand 
is  renewed. 

CONDITION  OF  THE  IMPROVEMENT. 

The  depth  of  water  in  the  cut  across  the  bar  seems  to  be  generally 
about  1  foot  less  than  that  in  Sabine  Lake  in  the  vicinity  of  the  outer 
approach,  quite  enough  for  present  needs. 

There  is  no  commerce  upon  this  stream  below  Beaumont  with  the 
exception  of  irregular  trips  of  a  small  steamer  to  and  from  Sabine  Pass, 
and  as  its  draught  is  but  2  feet  the  natural  condition  of  the  Neches 
Bar  gives  all  the  water  needed  for  it. 

For  several  miles  below  the  town  of  Beaumont  the  forest  growth  along 
the  banks  is  so  high  as  to  exclude  the  wind  from  sailing-vessels  to  such 
an  extent  as  to  prohibit  their  use  in  the  lumber  trade  without  the 
assistance  of  tow-boats  in  this  portion  of  their  route,  and,  there  being 
no  tow-boat,  no  shipment  is  attempted. 

Any  improvement  of  the  bar  must  then  be  supplemented  by  tow-boat 
service  to  be  of  any  use  whatever.  Tow-boat  service  cannot  be 
established  and  maintained  unless  the  navigation  over  the  bar  shall  be 
certain  at  all  times.  As  any  excavation  through  the  bar  will  inevitably 
be  filled  up  by  deposits  from  the  successive  periods  of  high  water,  no 
relief  other  than  the  most  transitory  and  unsatisfactory  can  result 
£K>m  dredging,  unless  indeed  provision  be  made  for  keeping  the  bar 
dredged  to  the  full  depth  required  at  all  times  and  without  fail.  This 
course  is,  however,  not  recommended. 

During  the  past  fiscal  year  a  resurvey  of  the  bar  at  the  mouth  of  the 
river  was  made.  This  channel  has  shoaled  to  3^  feet  of  depth,  and  to 
deepen  this  channel  to  5  feet  would  require  the  removal  of  56,590  cubic 
yards  of  material  at  an  estimated  cost  of  $16,977. 

The  river  is  not  susceptible  of  permanent  improvement.  With  the 
money  available  from  former  appropriations  we  can,  when  it  becomes 
necessary,  deepen  the  channel  over  the  bar.  Until  this  balance  is  used 
up,  no  further  appropriations  are  recommended. 

Money  statement. 

July  1, 18ri4,  amount  available |5, 107  57 

Amount  appropriated  by  act  approved  July  5,  1884 7,000  00 

12, 107  57 
July  1, 1885,  amount  expended  during  fiscal  year,  exolnaive  of  outstanding 

liabilities  July  1,  1884 439  73 

July  1,  1885,  amount  available 11,667  84 


S  l6. 

REMOVING   SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

I  [(1)  Removal  of  wrecks  in  harbor  of  N'etc  Orleans^  Louisiana, — This  work 
was  in  charge  of  Maj.  Amos  Stick ney,  Corps  of  Engineers,  until  July 
23,  1884,  and  in  charge  of  Oapt.  Thomas  Turtle,  Corps  of  Engineers, 
from  that  date  until  February  12, 1885,  and  in  charge  of  Maj.  W.  H, 
Heuer,  Corps  of  Engineers,  since  that  time. 

In  reply  to  an  advertisement  inviting  propoBaVa  fox  \i\i^  t^xsion^  ^1 
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these  wreekii,  opened  July  14«  18^  time  bids  veie  r^cared^  vUA 
were  rejected*  }mng  ooni^idered  too  high,  and  tlie  vork  adTcrtised  under 
different  KjieeifieatioDS.  Proposals  onder  the  nev  speeificatioiis  vere 
inrited  and  opened  Aa^roict  30,  1>^84.  These  bids  vcse  again  rejected^ 
the  conditions  in  f^fiecificationi^  being  eoa.^d»ed  iIIegaL  and  aathoritj 
given  to  invite  nev  proii^^^al^i  bv  eireolar  letters  addressed  to  previcns 
bidders.  In  reply  to  tbefse  circalars  bidi$  were  again  opened  oo  October 
18,  1881,  the  lowest  bid  received  being  that  of  the  Atlantic  and  Golf 
Wre«;king  Conii>auy^  of  Somers  Point,  N.  J.,  their  bid  being — 

For  rtrtatfvzl  (ff  ffte^nwhip  Gre^bam $16,000 

For  retuoral  of  fchij*  Ai!i»a   . a.500 

For  r*:m*f\^\  of  ^teauuihip  Gfroeral  Grant 6,OP0 

Tills  bid  was  ajiproved  and  contract  entered  into  November  1S«  ISSI, 
and  approved  by  the  Acting  Chief  of  Engineers  December  26^  1884. 

Work  was  commenced  upon  the  removal  of  steamship  General  Gnmt 
daring  the  latter  part  of  November^  1884^  and  continoed  until  Janoair, 
1885^  when,  on  account  of  high  water,  work  was  8as]>ended,  and  has 
not  as  yet  been  resumed  for  the  same  reason. 

Amount  ex|)ended  during  fiscal  year  ending  June  30, 18S5,  $703.75. 

(2)  Removal  of  steamer  John  Jf.  Chambers  from  Ba^ou  TeekCj  Louiti- 
ana. — This  wreck  was  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  £n- 
gineern,  until  February  12,  1885,  and  in  charge  of  Maj.  W.  H.  Heoer 
since  that  date. 

In  accordance  with  law  and  instructions  from  the  War  Department^ 
notice  by  advertising  was  given  to  all  persons  interested  in  the  wreck 
of  the  Bteamboat  John  M.  Chambers  to  have  the  wreck  removed.  The 
legal  time  of  notice  expired  on  Febmary  9, 1885,  and  no  action  bein^ 
taken,  authority  was  asked  to  have  this  wreck  removed  by  hired  labor, 
nsing  for  the  purpose  the  United  States  snagging  plant  at  work  on 
Bayou  Tecbe.  Authority  being  granted,  work  was  commenced  on  Apd 
1, 18H4,  under  direction  of  First  Lieut  O.  T.  Crosby,  Corps  of  Engineei& 
The  following  is  a  copy  of  his  report: 

New  Orlkaks,  La.,  April  13, 1885. 

Sir  :  I  bAve  the  honor  to  report  im  follows  upon  the  progress  made  in  remoTal  of 
wreck  John  M.  Chambers  from  Bayon  Tecbe,  Looisiana :  The  work  was  begnn  A|icQ 

I.  Two  cypress  trees  which  had  lodged  in  the  wreck,  pieces  of  smoke-stack,  two  nut- 
ders,  and  other  pieces  loosened  b^  a  tweoty-ponnd  blast  of  powder,  were  remored  b^ 
fore  uiy  arrivaL  On  the  3d  (Friday)  I  began  breaking  up  the  wreck  with  ebargei 
of  Atlas  powder,  and  continued  thiH  breaking  np  and  removal  until  Saturday,  April 

II,  when  I  returned  to  the  city.  Charges  varying  irom  3  pounds  to  2S  pounds  wen 
used  in  cartridges  varying  from  2  to  25  feet  in  length,  and  having  from  one  to  six  fom 
in  circuit.  The  Laflin  and  Rand  magneto  machine,  belonging  to  the  United  Ststei 
snag-boat,  was  used  for  exploding  the  fuzes.  The  charge  was  made  np  without  hrtak' 
ini;  the  half-pound  cartridges  bm  supplied  further  than  to  split  the  paraffined  psptf 
wUh  a  penknife.  Thest)  cartridges  were  laid  in  single  or  double  file,  with  or  without 
intervals  according  to  strength  required,  and  inclosed  in  a  strip  of  rubber  packing 
cotton-duck.  At  first  paiiking  was  used,  and  the  edges  stitched  together  in  making 
np  the  charge,  but  after  the  first  half-<io^n  blasts  I  used  the  duck,  which  was  onlf 
tied  around  the  cartridges  at  such  intervals  as  to  secure  all  m  place. 

The  fuzes  were  placed  at  average  intervals  of  about  4  feet.  The  jointtf  were  wrapped 
with  cloths,  then  dipped  in  pitch.  These  joints  were  imperfect  and  caused  anus- 
ber  of  failures,  requiring  the  charge  to  be  taken  up  and  refitteii.  They  were  probttiT 
water-tight  when  made,  but  if  strained  by  the  current  or  the  sinking  weights  doabt- 
less  cracKed.  I  had  no  rubber  tape  on  the  boat.  When  I  left  the  work  on  Saturd^J* 
a  portion  of  the  sides  and  of  the  deck  and  hull  framing  amid -ships  remained  to^ 
removed.  This  was,  however,  ho  broken  up  by  blasts  made  on  Friday  that  few  otfatf> 
would  be  needed.  The  whole  of  the  crew  had  grown  familiar  with  the  handliof^^ 
the  explosive,  and  Mr.  Oliver,  the  overseer,  has  long  been  familiar  with  the  wt  ft 

San  powder  in  submarine  work.    On  the  15th,  Wednesday  next,  he  will  probably  baf* 
nished. 
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Much  of  the  oak  timber  wae  so  heavy  as  to  sink  if  unsapported.  This  and  all  other 
debris  was  eagerly  taken  by  men  in  skiffs,  who  were  ever  on  the  alert  to  pick  np  the 
material  afloat  or  take  from  the  snag-boat  that  which  wonld  otherwise  be  landed  to 
prevent  sinking.  A  ^ood  deal  of  time  was  thus  saved ;  only  a  few  pieces,  too  large  to 
be  handled  by  the  skills,  were  landed  by  tackle  ashore.  The  water  around  the  wreck 
ranged  in  depth  from  6  in-shore  to  12  feet  near  mid-stream.  Every  blast  made  near 
the  mnddy  boMom  increased  this  depth  from  1  to  "2-^  feet.  The  build  of  the  Chambers 
was  very  strong  ;  a  multitude  of  bolt-s  and  many  very  heavy  timbers  were  met.  Two 
hundred  pounds  of  ^*  Atlas  A ''  and  105  pounds  of  *'  Hercules  No.  2"  powder  had  been 
used  when  I  left.  A  few  more  blasts  will  doubtless  be  made  by  Mr.  Oliver  to  facili- 
tate the  completion. 

The  number  of  blasts  whs  thirty-four ;  total  length  of  charge,  500  feet ;  fuzes,  total 
namber,  110.  The  first  onler  for  explosives  wasfor200pounds  Atlas,  50  pounds  Hercules, 
the  latter  being  about  20  cents  cheaper  per  pound.  The  second  order  was  for  Her- 
cnles  alone.  The  heaviest  work  had  been  done,  and  furthermore,  as  in  such  uncertain 
conditions  a  surplus  of  power  must  generally  be  employed,  it  seemed  proper  econ- 
omy to  use  the  cheaper  grade. 

Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
First  Lieutenantf  Enginefrs, 

Maj.  W.  H.  Hkuer, 

Corp9  of  Engineers,  U.  S.  A, 

The  amount  expended  in  removing  this  wreck  is  $1,277.17. 


S  17. 

preliminary  examination  of  homochitto  river,  mississippi. 

Office  United  States  Engineer, 

New  Orleans  J  La.j  November  18, 1884. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  the  Homochitto  River,  Mississippi. 

The  examination  was  made  by  Superintendent  C.  D.  Anderson,  who 
rei>orts  as  follows : 

About  8  miles  above  Fort  Adams,  the  Homochitto  (here  called  the  "Narrows") 
enters  the  Mississippi,  and  runs  nearly  parallel  with  it  for  a  distance  of  nearly  6 
miles,  to  where  it  connects  with  and  takes  the  name  of  "  Old  River."  It  is  150  feet 
wide  at  low-water  mark  for  abont  1  mile,  5  feet  deep,  has  firm  banks  from  10  to  15 
feet  high  with  natural  slopes,  and  requires  very  little  work.  It  then  gradually  shoals 
and  contracts  until  at  about  2  miles  it  becomes  impassable  on  account  of  shoal  water. 
It  then  deepens  asain,  and  fW>m  there  on  there  is  sufficient  depth  of  water,  but  the 
-width  is  practioalTy  obstructed  with  snags,  fallen  trees,  and  overhanging  willow  trees 
whose  tops  almost  meet  in  places,  but  can  be  easily  cut  up  and  floated  away.  The 
** Narrows"  cannot  be  made  navigable  at  low  water  without  at  least  1  mile  of  dredg- 
ing and  considerable  work  in  removing  snags  and  overhanging  trees  for  the  remaining 
distance  to  '*01d  River."  It  would  appear  but  a  {question  of  a  short-time  when  the 
lower  half  of  the  **  Narrows"  will  merge  into  the  Mississippi,  the  distance  across  from 
one  to  the  other,  in  some  places,  being  only  a  few  hundred  feet.  And  at  one  point 
immediately  above  the  shoals  the  high  water  of  the  Mississippi,  has  made  a  serious 
encroachment  in  the  form  of  a  cut-off  which  would  have  to  be  closed.  "  Old  River" 
18  about  12  miles  long,  and  in  the  shapeof  a  horseshoe,  from  1,000  to  1,200  feet  wide,  15 
feet  deep,  clear  of  obstructions,  and  is  navigable  at  all  times.  Its  banks  are  thickly 
eettled  and  present  an  almost  continuous  cotton-field. 

The  soil  is  exceedingly  fertile,  but  subject  to  periodical  overflows,  which  occur 
nsnally  in  March  and  sometimes  last  until  late  in  June. 

Cotton  is  cultivated  almost  exclusively,  and  to  the  extent  of  about  5,000  bales  annu- 
ally. The  most  of  this  is  brought  out  by  a  small  steamer  of  6  horse-power,  which 
tows  a  couple  of  light  barges,  transporting  forty  bales  three  times  a  week  down  to 
McGtirs  Landing,  about  midway  the  Narrows,  where  it  is  hauled  across  the  narrow 
strip  of  land  and  shipped  on  Mississippi  River  steamers.  The  freight  ohart^e  is  75 
cents  per  bale  to  McGilFs  and  $1  from  there  to  New  Orleans,  whereas  if  the  Narrows 
conld  be  improved  there  would  be  a  saving  of  75  cents  per  bale  in  transportation,  ^ 
with  coiton-seed  and  all  supplies  for  the  people. 
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At  a  point  aboai  7  miles  ftirther  ap  Old  River  the  Hnmochitto  proper  enters  from 
the  northeast,  and  so  far  as  I  could  ascend  it  in  a  skiff  (about  2  miles)  it  was  from  Jb 
to  40  feet  wide,  very  crooked,  and  filled  with  the  most  formidable  obstrnctions,  sach 
as  lof^,  snags,  land  slides,  and  fallen  and  overhanging  trees.  The  farms  extend  but 
a  short  distance  above  where  I  went.  A  low,  swampy  country  then  int-ervenes  and 
reaches  to  the  hills,  a  distance  of  8  or  10  miles.  From  this  swamp  a  quantity  of  saw- 
logs  are  obtained,  but  the  total  amount  of  cotton  and  saw-logs  fumislfttd  by  this  por- 
tion of  the  Homochitto  would  not  justify  the  heavy  expenditure  that  would  be  le* 
quired  to  clean  it  out.  As  for  the  cotton,  there  is  a  convenient  shipping  point  for 
tnat  at  the  junction  with  Old  River  (Lake  Mary  Landing);  and  as  for  the  saw-logs, 
inasmuch  as  tbey  cannot  be  floated  out  of  the  swamp  except  at  high  water,  they  can 
be  run  down  the  river  at  the  same  time  without  the  necessity  of  improving  it.  " 

Within  this  distance  of  about  15  miles  there  are  six  steam  cotton-gins,  and  about 
the  same  number  of  gins  that  are  run  by  horse-power. 

To  determine  whether  this  water-course  be  '*  worthy  of  improvement^ 
the  report  gives  the  following  data :  The  products  requiring  shipment 
are  about  5,000  bales  of  cotton  and  the  cotton-seed  correspouding, 
which,  with  the  supplies  required  for  the  population  cultivating  a  crop 
of  this  extent,  have  now  to  be  towed  on  small  barges  for  several  miles, 
unloaiied,  hauled  across  the  neck  ot  land,  and  again  loaded  for  final 
transportation.  If  larger  steamers  could  rea<;h  the  landings  from  the 
Mississippi  the  saving  to  this  community  would  undoubtedly  aggregate 
several  thousand  dollars  per  year.  To  provide  the  facilities  a  dredged 
cut  would  have  to  be  made  of  about  one  mile  in  length,  and  perhaps 
periodically,  and  several  miles  of  stream  would  require  the  removal  of 
obstructions  and  overhanging  trees.  It  being  further  considered  that 
the  conditions  of  the  connection  with  the  Mississippi  River  may  shortlj 
very  seriously  change  because  of  the  encroachments  of  the  latter,  I 
have  to  report  that  in  my  opinion  the  benefits  would  not  bear  a  proper 
ratio  to  the  expenditure,  and  that  the  stream  is  in  that  view  not  worthy 
of  improvement. 

Very  respectfully,  your  obedient  servant, 

Thomas  Turtle, 

Captain  of  Engineers, 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U,  8,  A. 
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PRELIMINARY  EXAMINATION  OF  BUFFALO  RIVER,  MISSISSIPPI. 
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United  States  Engineer  Office, 

New  Orleans,  La,,  November  18, 1884. 

General  :  I  have  the  honor  to  make  the  following  report  on  thepre* 
liminary  examination  of  the  Buffalo  River,  Mississipi>i : 

Superintendent  C.  D.  Anderson,  who  made  the  examination,  reports 
as  follows : 

This  river  enters  the  Mississippi  from  the  northeast  1  mile  above  Fort  Adams,  Wil- 
kinson County,  and  as  far  as  I  was  able  to  ascend  it  in  a  skiff  (about  5  miles)  I  foon^ 
it  sparsely  scuttled,  a  narrow,  crooked  stream  almost  completely  choked  with  iogS" 
snags,  fallen  trees,  land  slides,  and  drifts;  also  subject  to  overflows  and  without  u*^- 
igati«m  of  any  kind.  I  learned  that  there  was  considerable  cotton  raised  4  or  5inil<« 
farther  up,  and  that  a  bridge  had  to  be  constructed  at  that  point  in  oiiler  to  reach  Fof^ 
Adams  from  the  west  side.     The  production  of  cotton  then  increasen,  and  some  of  it  i* 
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hauled  in  wagons  a  diatAnce  of  15  or  20  miles  to  Forfc  Adams,  which  ships  annaally 
about  5,000  bales  and  about  200  tons  of  cotton-seed.  These  constitute  nearly  the  en- 
tire resources  of  the  country,  and  I  am  satisfied  that  no  practicable  amount  of  im- 
provement of  Buffalo  River  could  even  be  beneficial  or  permanent. 

My  opioion  is  that  the  river  is  not  worthy  of  improvement,  and  I  so 
report. 

Very  respectfully,  your  obedient  servant^ 

Thomas  Turtle, 
Brig.  Gen.  John  Newton,  Captain  of  Er^iaeers. 

Chief  of  EngineerSj  U.  8.  A. 


S  19. 

preliminary  examination  of  bayou  plaquemine.  louisiana. 

United  States  Engineer  Office, 

New  Orleans,  La,,  December  5, 1884. 

General  :  I  respectfully  submit  a  report  upon  the  preliminary  sur- 
vey of  the  Bayou  Plaqnemine,  Louisiana,  made  as  required  by  the  act 
of  July  5,  1884.  The  examination  was  made  by  Mr.  C.  D.  Anderson, 
and  he  reports  as  follows: 

New  Orleans^  La.,  December  3, 1884. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  preliminary  examina- 
tioD  of  Bayou  Plaquemine : 

Beginning  at  what  is  called  '^  New  Levee/'  across  the  bayou  about  300  yards  below 
its  connection  with  tlie  Mississippi,  the  bed  of  the  stream  is  nearly  dry  and  thickly 
strewn  with  cypress  saw-logs  for  a  distance  of  5  miles  to  Dardwn's  Bend  From  there, 
down  4  miles  farther,  to  the  mouth  of  Grosse  T6te,  there  is  sufficient  width  and  depth 
of  water,  but  it  is  covered  with  extensive  rafts  of  saw-logs.  The  same  may  be  said 
of  the  remaining  2  or  3  miles  to  Upper  Grand  River.  These  saw-logs  are  the  only 
obstruction  of  any  consequence  throughout.  Bayou  PIaquemin«  has  been  given  up 
entirely  to  the  lumbermen,  who  have  already  stored  it  with  a  supply  of  logs  sufficient 
to  last  them  for  several  years ;  and,  as  this  is  the  only  interest  to  be  served,  there  is 
no  need  of  any  improvement  whatever. 

The  entire  country,  in  all  directions  except  the  strip  of  high  groand  along  the 
Mi^^sissippi,  ha9  betm  of  late  years  several  times  inundated  by  the  water  which  flowed 
through  the  crevasses  of  the  Mississippi  River,  and,  so  long  as  the  levees  above  con- 
tinue to  break,  there  is  no  hope  of  this  vast  and  fertile  territory  ever  becoming  avail- 
able for  any  purpose  other  than  that  of  its  almost  inexhaustible  supply  of  cypress  and 
other  valuable  timber. 

Very  respectfully,  your  obedient  servant, 

C.  D.  Anderson, 

Superintendent, 

Capt.  Thomas  Turtle, 

Corps  of  Engineers,  V,  8,  A, 

Surveys  for  a  lock  by  which  to  make  connection  with  the  Mississippi 
River  were  commenced  last  year  under  the  direction  of  the  Mississippi 
River  Commission,  but  are  now,  I  believe,  though  incomplete,  suspended. 
Should  the  Atchafalaya  be  closed,  a  connection  with  the  Mississippi  at 
this  or  some  other  point  would  be  a  very  important  matter  for  a  large 
region  of  Louisiana,  but,  unless  this  connection  be  considered  also,  the 
improvement  of  the  Plaquemine  is  of  little  consequence  to  the  public, 

I  do  not  understand  that  the  connection  with  the  Mississippi  is  in- 
tended to  be  examined  by  the  terms  of  the  act  of  July  5,  and  I  have 
therefore  to  report,  this  connection  aside,  that  the  Bayou  Plaquemine 
18  not  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

Thomas  Turtle, 

Brig.  Gen.  John  Newton,  Captain  of  jBagiuftw*, 

Chief  of  Engineers,  U.  8.  A, 
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S  20. 

preliminary  examination  of  atchafalaya  river,   louisuna, 

above  berwick  bay. 

United  States  Engineer  Office, 

New  OrleanSyLa.j  November  20,  1884. 

General  :  I  have  tbe  honor  to  submit  the  following  report  on  a  pre- 
liminary examination  of  the  Atchafalaya  River,  Louisiana,  directed  to  be 
made  by  the  act  of  July  6, 1884,  and  assigned  to  me  by  letter  from  your 
oflBce  dated  July  31, 1884 : 

This  examination  was  made  by  myself,  passing  over  a  route  from  Pat- 
tersonville  to  the  Red  River.  At  present  the  Atchafalaya  is  used  for 
water  transportation  and  freightage  from  the  Teche  region,  and  from 
the  Courtableau  to  New  Orleans  via  the  mouth  of  Red  River,  the  Pla- 
quemine  being  closed,  and  there  is  also  a  lumber  trade  in  logs  which 
reach  Grand  Lake  from  the  bordering  swamps  and  tributary  bayous,  and 
are  taken  to  the  Teche  district  in  rafts. 

On  the  Atchafalaya  formerly  there  were  numbers  of  plantations,  but 
the  enlargement  at  the  head  and  upper  portion,  with  the  increased  flow 
from  the  Red  River  and  the  Mississippi  River,  has  caused  the  overflow 
of  the  entire  region  when  these  rivers  are  high,  and  the  abandonment 
of  the  lands  for  cultivation  has  been  the  consequence. 

A  trade  in  wood  for  the  nse  of  steamers  and  for  the  New  Orleans 
market,  and  in  staves,  seems  to  be  the  only  industry  upon  the  river 
front.  Tbe  route  is  also  valuable  as  a  regulator  of  freight  charges  to 
and  from  the  Teche,  and  the  river  is,  in  my  opinion,  worthy  of  improve- 
ment, and  I  so  report. 

The  Mississippi  River  Commission  have  supervision  of  tbe  regula- 
tions of  the  Atchafalaya  and  Red  River  connection  with  the  Missis- 
sippi, because  of  its  relation  to  the  latter  stream,  and  any  regulations 
of  the  Atchafalaya  below  is  intimately  connected  with  the  decision  of 
the  Commission.  An  examination  has  lately  been  made  by  them,  bat 
their  policy,  if  decided  upon,  is  not  yet  known.  Pending  their  de- 
cision any  present  regulation  can  only  be  provisional,  their  possible  con- 
clusion being  kept  in  view. 

A  tracing*  is  herewith  to  show  the  routes  now  taken  in  passing  from 
the  Upper  Atchafalaya  to  Grand  Lake.  The  Plaquemine  connection  with 
the  Mississippi  is  also  shown.  When  the  stage  of  water  permits  steam- 
boats passing  down  the  Atchafalaya  go  through  Bayou  La  Bompe  and 
Mongoulois  to  Lake  Chicot.  If  the  stage  be  low  this  route  is  unavaila- 
ble because  of  shallows  at  the  Lake  Mongoulois  and  of  the  La  Bompe, 
and  steamboats  must  take  the  much  longer  route  through  Grand 
River  and  Bayou  Sorrel.  My  predecessor.  Major  Stickney,  Corps  of 
Engineers,  in  his  Report  estimates  (see  Report  of  the  Chief  of  Engineers, 
1882,  Part  II,  page  1408)  the  cost  of  the  improvement  of  the  La  Rompe 
at  $38,734. 

In  September,  1881,  the  route  at  lowest  water  (see  Major  Stickney's 
report  above  referred  to)  was  by  way  of  Little  Tensas,  the  estimated 
cost  for  clearing  out  the  route  being  $23,160. 

The  estimate  cost  of  cleaning  out  the  route  through  Grand  River  and 
Bayou  Sorrel,  in  the  same  repoit,  was  $92,604.  Of  this  estimate 
$26,250  was  for  dredging  through  a  log  pile  1.000  feet  long,  which  I 
presume  is  the  obstruction  in  Bayou  Sorrel  Bay.  To  avoid  this  obstmc- 
tion,  the  steamboat  upon  which  I  made  the  trip  passed  up  through 

•Omitted. 
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Jakes  and  Bigarby  bayoas  into  Bayoa  Sorrel,  the  passage  being  some- 
what impeded  by  overhanging  trees  and  abrupt  bends. 

The  route  via  Bayou  La  Rompe  is  undoubtedly  available  at  a  lower 
stage  in  its  present  condition  than  it  was  when  examined  in  1881,  when 
•*  steamers  could  not  pass  except  with  a  rise  of  7  feet  above  low  water." 
A  survey  would  be  necessary  to  again  determine  the  cost  of  a  complete 
improvement  through  this  route  and  through  that  via  Little  Tensas. 

Beferring  to  the  alternate  routes,  via  La  Rompe  and  Lake  Mongoulois 
on  the  one  hand,  and  that  via  Grand  River  and  Bayou  Sorrel  on  the 
other.  Major  Stickney  (Report  1882,  Part  II,  page  1409)  has  expressed 
the  case  thus : 

In  case  locks  are  constrncted  at  the  head  of  the  Plaqnemine  to  connect  Grand  River 
with  the  MiRsissippi,  the  route  which  wouhl  be  used  almost  eutirel^^vould  be  down 
Grand  River  to  the  Plaqueniine,  and  the  Attakapas  trade  wouhl  go  down  Lower  Grand 
River  and  Bayon  Sorrel  to  Lake  Chicot.  The  navigation  by  this  route  will  be  fully 
80  gfiod  as  th^t  by  Little  Tensas.  Though  the  cost  of  improving  this  route  would  be 
considerably  greater  than  that  of  either  of  the  other  two,  the  fact  that  they  would 
practically  be  of  no  account  in  case  of  a  change  to  the  Plaqnemine  connection  with 
the  Mississippi  River  might  make  it  advisable  to  improve  this  longer  route  instead  of 
either  of  the  others,  as  the  whole  work  would  be  necessary  in  case  the  change  men- 
tioned above  was  made. 

The  studies  for  the  lock  at  the  Plaquemine  are  in  progress ;  the  prob- 
lem of  the  Atchafalaya,  Red  River,  and  Mississippi  connection  is  under 
consideration,  and  when  all  this  has  been  decided  upon  some  time 
must  elapse  before  the  new  conditions  are  worked  out  and  the  Plaque- 
mine  outlet  provided.  In  the  mean  time  the  navigation  can  be  mate- 
rially benefited  by  the  expenditure  of  a  much  smaller  sum  than  anj'' 
radical  improvement  would  require.  The  operations  would  consist  of 
the  removal  of  snags  and  the  cutting  of  overhanging  trees,  to  include 
possibly  clearing  La  Rompe,  or  Little  Tensjis,  or  Bayou  Sorrel  Bay,  to 
be  determined  after  examinations. 

The  following  estimate  for  this  provisional  work  is  as  follows,  it  being 
supposed  that  operations  shall  extend  over  two  seasons  in  order  that 
the  expense  of  a  proper  plant  might  advantageously  be  incurred.  Op- 
erating expenses  being  independent  of  the  method  used,  this  estimate 
will  cover  operations  either  by  contract  or  hired  labor,  as  may  be  de- 
cided upon : 

Derrick  flat,  with  boiler  and  engine  and  qnarter-boat |5, 000 

Operation  expenses,  ten  months,  at  $1,000  per  month,  toj)rovide  for  super- 
intendent or  inspector,  as  the  case  may  be 10, 000 

For  work  in  La  Rorape,  Little  Tensas,  or  Bayon  SorrrelBay,  as  may  be  de- 
termined after  examination '. 5, 000 

Total 20.000 

The  application  of  this  sum  will  give  the  navigaticm  substantial  re- 
lief prehminary  to  work  in  La  Rompe,  or  Little  Tensas,  or  Bayou  Sorrel 
Bay ;  surveys  or  examinations  will  be  desirable,  which,  inclusive  of  the 
copy  of  maps  pertaining  to  the  Engineer  Department  files,  and  requited 
iu  this  office,  I  estimate  will  cost  the  sum  of  $1,500,  which  sum  is  recom- 
mended to  be  allotted  from  present  appropriations. 

When  the  decisions  of  the  Mississippi  Biver  Commission  with  refer- 
ence to  the  Atchafalaya,  Red  River,  Mississippi  connection  and  the 
Plaquemine  are  known  I  may  have  occasion  to  supplement  this  report 
by  an  additional  one. 

Respectfully  submitted. 

Thomas  Turtle, 

Brig.  Gen.  John  Newton,  Captain  of  Engineers. 

Chief  of  Engineers^  U.  8.  A, 
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survey  of  atohafalaya  riyeb,  louisiana,  above  berwick  bay. 

United  States  Engineer  Office, 

New  OrleanSj  La.j  March  18,  1885. 

(tEneral:  I  have  the  honor  to  forward  herewith  the  report  of  First 
Lieut.  O.  T.  Crosby,  Corps  of  En^neers,  on  the  result  of  a  hasty  survey 
of  the  Bayou  La  Bompe,  and  Little  Tensas,  Louisiana.  The  object  of  the 
survey  was  to  determine  which  of  these  two  routes  was  the  more  desirable 
to  improve,  as  well  a^  to  make  an  estimate  of  the  cost  of  the  improve- 
ment, with  a  view  to  give  an  unobstructed  navigation  route  betweeo 
the  Teche  and  New  Orleans  at  all  seasons  of  the  year. 

It  is  reported  that  the  richest  sugar  lands  in  the  United  States  are 
situated  on  ti^  Teche.  The  value  of  this  product  for  last  seasou  is  es- 
timated at  about  three  and  one-third  millions  of  dollars.  To  get  this  crop 
tiO  market  at  New  Orleans  it  must  come  by  rail  from  the  T.eche,  a  dis- 
tance of  about  125  miles,  or  it  can  come  bj'  an  all  water  route  from  the 
Teche  into  the  Atchafalaya,  Grand  Lake,  Lake  Chicot,  Lake  Mongou- 
lois,  bayous  La  Eompe  or  Little  Tensas  into  the  Grand  or  Atachafalya 
river  again,  thence  into  the  Mississippi,  through  Old  River,  to  New 
Orleans,  a  distance  by  water  of  about  425  miles. 

The  railway  rate  on  this  sugar  is  said  to  be  20  cents  per  100  pounds, 
or,  say,  $4.48  per  ton;  the  rate  by  river  is  about  15  per  ceut.  less,  or, 
say,  $3.81  per  ton.  Notwithstanding  this  difterence  in  rates  in  favor  of 
the  river  route,  the  latter  only  carries  about  10  per  cent,  of  the  total 
product,  the  balance  being  carried  by  rail.  Why  the  river  route  with 
its  cheaper  rate  should  only  transport  such  a  smaU  percentage  is  not 
clearly  manifest.  There  is  ample  depth  of  water  to  carry  increased 
quantities,  but  it  is  believed  that  the  planters  prefer  to  pay  the  increased 
railway  rate  in  consequence  of  the  saving  in  time  in  getting  their  prod- 
uct to  market.  By  the  river  route  there  is  generally  only  business 
enough  to  support  one  steamboat  the  year  round.  If  more  business 
offered  at  paying  rates  there  are  plenty  of  steamboats  that  would  com- 
pete for  the  trade.  Should  either  the  Bayou  La  Rompe  or  the  Little 
Tensas  be  improved  it  is  not  at  all  certain,  nor  even  probable,  that  the 
boat  or  boats  would  carry  any  more  freight  than  at  present,  nor  that  the 
freight  rates  in  consequence  of  an  improvement  would  be  in  the  siigh^ 
est  degree  reduced.  Looked  at  in  this  way,  it  is  difficult  to  see  what 
commercial  advantages  can  result  from  an  improvement  of  this  uavij^a* 
tiou  route.  During  low-water  seasons  the  boat  might  make  a  little 
better  time  lietween  terminal  point<8,  but  the  chief  advautage  is  in  the 
moral  effect  that  a  competing  route  is  available. 

The  agents  of  the  railway  company  assure  me  that  the  water  roate 
can  have  and  does  have  no  effect  in  regulating  the  freight  rates  between 
competing  points  on  the  Teche  and  New  Orleans.  This  seems  plausible 
when  it  is  considered  that  the  railway  company  carries  90  per  cent  of 
the  output  of  that  section  of  the  country. 

The  product  of  the  Teche  country  (sugar  and  molasses)  for  the  year 
1883-'4  was  about  34,000  Ions,  valued  at  about  three  and  one  third  mill- 
ions of  dollars ;  if,  as  reported,  we  assume  10  per  cent,  of  this  to  hare 
been  marketed  by  boat,  the  saving  to  the  shipper  would  have  been 
3,400  X  .67  cent,  or  $2,378  in  e-onsequence  of  this  transportation  route- 

The  planters  commence  to  ship  this  crop  early  in  the  winter,  and  bj 
the  middle  of  March  following  the  crop  is  generally  marketecL  During 
this  shipping  season  the  river  and  bayous  are  generally  iu  a  goo<l  boat* 
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ing  stage,  and  do  not  need  any  sx>ecial  improvement.  During  the  sum- 
mer,  when  these  streams  are  low,  the  freight  rates  are  about  the  same  as 
in  winter,  and  so  little  shipping  is  done  at  that  season  that  if  the  rates 
were  increased  it  would  make  but  little  difference  at  the  end  of  the 
year  in  the  aggregate  amounts  of  freights  paid. 

To  get  into  the  bayous  La  Eompe  or  Little  Tensas  from  New  Orleans 
boats  mast  pass  into  or  out  of  the  mouth  of  Bed  River.  In  low-water 
stages  there  is  sometimes  less  depth  of  water  at  the  mouth  of  this 
river  than  at  the  mouths  of  the  bayous  referred  to. 

Major  Stickney,  Corps  of  Engineers,  who  had  until  recently  charge 
of  the  Atchafalaya  Biver  and  of  these  bayous,  caused  instrumeutal  sur- 
veys to  be  made  of  the  river  and  bayous,  and  his  estimate  of  the  cost 
of  the  improvements  of  the  La  Bompe  was  $38,734.80,  while  that  of 
the  Little  Tensas  route  he  estimated  to  cost  $23,160.  Lieutenant  Crosby, 
in  his  report  herewith,  estimates  the  La  Bompe  improvement  to  cost 
about  $16,000,  and  the  Little  Tensas  improvement  to  cost  about  $2,000; 
be  also  gives  preferences  and  reasons  for  improving  the  La  Bompe 
rather  than  the  Little  Tensas  Bayou.  The  reasons  for  the  discrepancies 
or  large  difterences  in  these  respective  estimates  are  due  to  the  difference 
in  the  character  of  the  improvements  designed,  particularly  with  refer- 
ence to  the  character  of  the  dams  projected  to  shut  off  the  side  bayous 
from  the  La  Bompe.  It  is  possible  that  thode  designed  by  Lieutenant 
Crosby  may  answer  the  desired  purpose,  but  there  is  danger,  in  con- 
sequence of  the  immense  volume  of  water  from  the  Mississippi  now 
flowing  through  the  Atchafalaya,  that  if  these  side  bayous  be  closed 
the  river  may  break  out  above  or  below  these  dams,  and  cut  new  out- 
lets when  the  old  ones  shall  have  been  closed.  When  it  is  considered 
that  at  present  this  whole  country  near  the  La  Bompe  is  about  or 
nearly  8  feet  under  water,  and  that  only  occasionally  rare  small  patches 
of  land  can  be  seen,  it  will  not  be  at  all  surprising  that  the  bayou  should 
break  its  banks  whenever  they  may  happen  to  be  weak.  The  bar  at 
the  mouth  of  the  La  Bompe,  according  to  official  reports  (Major  Stick- 
ney's,  1882),  is  supposed  to  consist  of  sunken  logs,  covered  with  Mis- 
sissippi Biver  mud;  no  estimate  has  yet  been  submitted  for  the  removal 
of  this  obstruction.  It  is  almost  certain  that  should  the  dams  be  built 
on  the  smaller  outlets  of  the  La  Bompe,  and  the  banks  riot  break  above 
or  below  these  dams,  a  scour  will  result  and  cause  a  deepening  of  the 
channel  in  the  La  Bompe,  but  this  scour  will  in  all  probability  not  remove 
sunken  logs  from  its  mouth,  and  hence  not  improve  the  navigation  to  the 
extent  desired. 

Again,  with  the  head  of  the  Atchafalaya  open  and  taking  such  an  im- 
mense volume  of  the  flow  of  the  Mississippi  Biver  through  it,  it  is  not 
at  all  certain  that  any  improvement  made  on  the  bayous  La  Bompe  or 
Little  Tensas  will  be  in  any  sense  permanent. 

Major  Stickney,  in  his  report,  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1882,  Part  II,  page  1410,  says: 

It  is  evident  that  no  plan  for  improving  the  Atobafalaya,  further  than  that  already 
mentioned,  is  worth  cousideriug  until  Honiethiug  definite  is  done  at  the  head,  and  as 
this  is  intimately  connected  with  the  Mississippi  River  problem,  I  have  no  recom- 
mendation to  make  until  the  Mississippi  River  Commission  shall  have  taken  action. 

With  these  view:^  I  fully  agree,  and  ara  of  the  opinion  that  neither 
the  navigation  nor  commercial  interests  of  the  Teche  country  will  be 
materially  injured  by  deferring  any  improvement  of  the  bayous  La 
Bompe  or  Tensas  ufitil  the  much  more  important  work  at  the  head  of 
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Atchafalaya  shall  have  been  disposed  of.    When  this  has  been  done, 
an  intelligent,  comprehensive  estimate  and  project  can  be  made  for  the 
La  Rompe  or  Little  Tensas  if  required. 
Eespectfully  submitted. 

W.  H.  Heubb, 
Major  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 

(Through  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers,  Supervis- 
ing Engineer.) 

[First  indorsement.] 

Office  of  Supervising  Engineer, 

Xew  Orleans^  La.j  March  28,  1885. 

Respectfully  forwarded  to  the  Chief  of  Engineers  with  my  approval' 

D.  C.  Houston, 
Lieut.  Col.  of  Engineers  J  Bvt.  CoLj  U.  8.  A. 


REPORTS  OF   LIEUTENANT  O.   T.   CROSBY,   CORPS  OP  ENGINEERS^ 

1. 

Office  United  States  Engineer, 

Nmc  Orleans^  Xa.,  March  9,  1^5. 

Siu  :  I  have  the  honor  to  report  as  follows  upon  asurveyof  bayons  La  Rompe  and  Lit- 
tle Tensas,  made  under  orders  from  Capt.  Thomas  Turtle,  Corps  of  Engineers,  U.  S.  A., 
dated  New  Orleans,  La.,  January  23,  1885.  These  orders  required  a  determination  of 
comparative  cost  and  advantage  of  improving  the  two  bayous  named,  and  considered 
as  navigation  routes  between  Grand  River  and  Lake  Mongoulois,  a  part  of  the 
through  route  from  New  Orleans  to  the  Teche.  In  compliance  with  further  particalan 
of  these  orders,  I  went  on  February  1 1^  Raceland,  La.,  joining  there  the  snag-boat 
which  had  been  working  on  Bayou  La  Fourche,  and  was  now  to  be  removed  to  Bayon 
Teche,  serving  en  route  as  a  quarter-boat  for  the  survey.  The  tug  engaged  before  I 
left  to  start  on  Saturday  night  did  not  reach  the  snag-boat  until  Monday,  6  p.  m.,  hav- 
ing delayed  its  departure  until  Sunday  afternoon.  The  np-trip  was  immediately  be- 
gun, passing  up  the  La  Fourche  into  the  Mississippi,  on  the  Mississippi,  through  Old 
Kiver  into  the  Atchafalaya,  down  the  Atchafalaya  and  Grand  to  Bayoa  La  Rompe. 
The  owner  of  the  tug  being  unwilling  to  trust  his  boat  and  pilot  on  the  Atchafalaya, 
it  had  been  agreed  that  the  tug  should  only  give  us  a  safe  and  convenient  start  down 
the  Atchafalaya,  the  rest  of  the  journey  to  be  made  floating  with  the  current.  Had 
existing  conditions  been  known  this  would  not  have  been  attempted.  It  was  accom- 
plished with  much  labor  and  through  some  danger.  We  reached  the  La  EU>mpeot 
the  morning  of  February  10.  The  party  consisted  of  Mr.  Peter  Oliver,  saboverser, 
long  in  charge  of  the  boat,  five  men  of  the  crew  previously  working  under  him,  and 
a  cook.  Among  the  men  were  some  whose  experience  on  former  surveys  fitted  them  for 
the  rougher  work,  and  one  of  them,  Charles  Johnson,  served  well  as  a  rodman  and  leads- 
man. The  whole  country,  save  now  and  then  a  few  feet  along  the  banks  of  the  streams, 
was  found  covered  with  water,  frequently  to  a  depth  of  8  or  10  feet.  The  flood  was 
roughly  10  feet  above  low  water.  The  La  Rompe,  9  miles  long,  is  bordered  by  a  dense 
cypress  swamp,  an  edge  growth  of  willow  being  generally  found  along  the  bank.  It 
was  impossible  to  use  a  transit  or  level  in  the  ordinary  way.  By  chance  I  had  taken 
a  pocket  sextant  bv  which  horizontal  angles  were  obtained.  The  telescope  of  the  tran- 
sit was  separated  from  all  its  attachments,  and  when  used  with  the  stadium  rested 
on  a  three-sided  rectangular  frame  of  wood,  through  the  longer  side  of  which  a  brad- 
awl was  forced  into  a  tree,  thus  giving  support  to  telescope  and  frame.  Little  blocks 
were  tied  near  the  ends  of  the  telescope,  giving  it  a  flat  bearing  on  the  short  aides  of 
the  frame. 

A  circular  board  was  attached  to  the  lower  leveling- plate  of  the  level,  giving  a  flat 
bearing  on  the  tops  of  stumps  of  sawed-down  trees.  I  sat  in  a  skiff  or  on  bending  ti'ets 
when  taking  readings.  The  difficulty  of  finding  straight  trees  for  furnishing  good 
stumps  as  rests  for  the  level  and  vertical  surfaces  against  which  the  transit  fram« 
might  be  fixed  caused  the  loss  of  much  time.  Distances  were  measured,  in  part,  bj 
triangulation,  in  part  by  direct  stadia  readings.    Generally  the  leveling  ana  stadii 
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rods  were  kept  on  one  side  the  stream,  instniment«  being  on  the  other.  Thus,  the  di- 
rectly measured  sides  of  triangles  were  those  crossing  the  stream.  Under  such  con- 
ditions, it  will  be  understood  that  the  survey  was  by  no  means  an  accurate  one,  but 
its  accuracy  is  quite  sufficient  for  the  purpose  in  view,  as  is  also  its  fullness  of  detail,  I 
trust.  No  meridian  lines  were  determined,  those  on  the  accompanying  maps  being 
taken  from  a  low-water  survey  of  the  same  region  made  souie  years  ago.  As  soon  as 
the  boat  had  reached  a  stopping-place,  February  10,  I  established  three  gauges,  one 
near  the  boat,  about  midway  b«^tweeu  the  head  and  mouth  of  La  Rompe,  one  at  its 
mouth,  one  at  the  mouth  of  Little  Tensas.  These  were  read  as  fre<)uently  as  possible, 
though  all  could  not  be  read  every  day.  Fortunately,  there  was  almost  no  change  of 
stage  during  the  first  week's  work,  and  a  very  regular  and  gradual  one  later.  An- 
other gauge  was  formed  at  the  head  of  La  Rompe.  Readings  were  had  from  this  also, 
and,  indeed,  this  gauge,  with  information  kindly  furnished  by  Mr.  Waterhouse,  a 
resident  there,  furnished  data  for  fixing  a  zero  for  level  and  sounding  readings.  The 
boat  remained  on  Bayou  La  Rompe  fifteen  days,  changing  its  position  twice.  Several 
days  were  lost  on  account  of  rain,  and  during  the  greater  part  of  the  working  time 
the  weather  was  very  disagreeable  by  reason  of  cold  mists.  The  Little  Tensas  was 
reached  by  skiff  from  the  quarter-boat,  which  did  not  go  nearer  to  it  than  the  mouth 
of  La  Rompe. 

BATOU   LA    ROMPE. 

From  the  accompanying  map  it  may  be  seen  that  this  bayou  is  about  9  miles  long ; 
is  of  sufficient  width  and  depth  throughout,  save  across  a  bar  formed  at  its  mouth. 
Nineteen  hundred  feet  below  the  point  of  its  departure  from  Grand  River  La  Rompe 
receives  the  Little  Atchafalaya,  its  principal  affiueut.  Within  the  next  2^  miles  three 
small  bayous  flow  in.  Sunlight,  Spoiled,  and  Runion. 

Area  of  section  of  mouth  of  Little  Atchafalaya  is  2,447  square  feet;  that  of  the 
others,  495,  492,  and  1,000  square  feet,  respectively.  In  Spoiled  Bayou  the  current  is 
scarcely  perceptible.  Near  the  head  of  the  third  mile  is  found  Bayou  Upper  Glenn, 
which  returns  about  half  a  mile  lower  down.  Its  section  area  at  the  head  is  350 
square  feet ;  at  the  mouth,  1,012  square  feet.  After  leaving  the  La  Rompe  it  con- 
nects with  some  of  the  lake  and  bayou  waters  to  the  west,  probably  an  outflow  from 
the  Little  Atchafalaya,  above  its  junction  with  the  La  Rompe.  This  relation  of  sec- 
tion areas  may  not  be  maintained  dnring  low  water. 

A  few  hundred  feet  lower  down  is  found  the  head  of  another  outlet,  Bayou  Lower 
Glenn,  having  a  section  area  of  1,197  square  feet.  Its  course  is  short,  its  waters  being 
received  by  Lake  Long,  the  largest  outlet  found.  Its  head  is  near  the  beginning  of 
the  fourth  mile,  and  has  a  section  area  of  3,954  square  feet.  About  If  miles  further 
down  is  found  Devil  Chute,  a  connection  between  La  Rompe  and  Big  Tensas.  The 
La  Rompe  loses  a  considerable  ampunt  of  water  through  the  chute,  which  has  a  sec- 
tion area  of  2,816  square  feet. 

Two  other  outlets,  near  the  beginning  of  the  seventh  mile,  have  section  areas  of  784 
and  723  square  feet.  One  of  these,  Pisant  Bayou,  returns  to  the  La  Rompe  under  the 
name  of  Pisant  Bay,  about  1  mile  further  down-stream,  the  other,  Drift  Bayou,  join* 
ing  it  before  its  return.  The  current  in  Pisant  Bay  is  much  less  swift  than  that  go- 
ing out  through  Pisant  Ba^ou  and  Drift  Bayou;  its  section  area  is  1,123  square  feet, 
showing,  therefore,  a  considerable  loss  of  water  as  compared  with  that  taken  off  by 
the  two  Dayous.  Opposite  the  mouth  of  Pisant  Bay  begins  that  shoaling  in  the  La 
Rompe  which  obstructs  navigation.  An  inspection  of  the  5-foot  curve,  traced  on  ac- 
companying chart,  discovers  two  stretches,  one  of  1,100,  the  other  of  1,000,  feet,  along 
which  a  less  depth  than  5  feet  was  found.  One  of  these  stretches  is  beyond  the  mouth 
of  the  La  Rompe,  but  between  the  lake  shore  and  Cow  Island,  which  is  a  compara- 
tively receut  bar  formation,  now  covered  by  a  growth  of  young  willows.  Only  such 
part  as  could  be  seen  during  the  high  stage  of  water  maintained  during  the  survey  is 
represented  by  the  shore-line  drawn.  At  low  water  about  twice  the  length  repre- 
sented is  seen,  a  fact  made  evident  by  the  soundings.  I  judge  that  this  island  or  bar 
is  still  growing  longitudinally,  since  the  willows  on  the  outer  end  are  younger  than 
those  on  the  inner.  A  shallow  channel  is  still  seen  between  the  inner  end  of  Cow  Isl- 
and and  the  left,  or  east,  point  of  the  month  of  La  Rompe.  The  water  along  this 
lin^s  almost  without  motion. 

To  obtain  a  depth  of  5  feet  over  the  bar  within  the  La  Rompe  and  beyond  its  mouth 
to  deep  water  shown  by  the  soundings,  and  throughout  a  width  of  60  feet,  the  re- 
moval of  about  250,000  cubic  feet  of  earth  will  be  required.  This  removed  material 
must  be  carried  an  average  distance  of  thr^e-quarters  of  a  mile  before  reaching  the 
deep  water  and  swift  current  found  in  the  narrow  portion  of  the  lake,  as  shown  on 
the  chart.  To  effect  this,  and  also  to  prevent  further  deposit  in  the  same  neighbor- 
hood, I  think  the  following  work  sufficient:  A  closing  of  Lake  Long,  Bayou  Lower 
(^lenn,  Devil  Chnte,  Pisant  Bayou  and  Bay,  Drift  Bayou,  and  the  channel  between 
Cow  Island  and  Fine  Point. 

The  closing  of  the  latter  would  practically  change  the  mouUi  oi  \k«^^OTXi^^^<^^»nr 
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iog  it  at  the  out«r  end  of  Cow  Island  and  qnite  near  the  swifts  deep,  lake  carrent«  be- 
fore mentioned.  The  closing  of  the  outlets  would,  I  think,  fully  double  the  ontput 
at  the  mouth.  The  closing  of  Pisant  Bay  would  prevent  a  spread  of  the  waters  there 
when,  on  account  of  the  closing  of  bayous  Pisant  and  Drift,  there  would  he  no  inflow- 
ing cnrrent.  The  current  now  is  scarcely  perceptible  at  high  water,  and  I  belieTe  is 
less  at  low  water.  I  cannot  make  any  close  calculation  as  to  the  gain  in  ontpnt,  because 
I  have  no  velocity  measurements ;  these  were  not  attempted  because  I  believe  that 
on  account  of  the  flood  the  velocity  relations  were  so  diiferent  from  those  maintained 
at  ordinary  stages  as  not  to  be  serviceable.  The  outlets  might  be  economically  cloied 
by  bruHh-danis  not  perfectly  im|>ervious  to  water.  1  would  suggest  dams  constructed 
by  driving  across  each  stream  near  its  head  three  lines  of  piles  to  a  depth  of  from  6 
feet  to  20  feet,  according  to  depth  of  water,  and  at  intervals  of  4  feet,  center  to  cen- 
ter, lines  10  feet  apart.  Between  the  piles  of  each  line  small  willows  to  be  woven 
thickly;  between  each  two  rows  brush  to  be  packed  as  tightly  as  possible  and  held 
down  by  horizontal  topping  pieces,  the  heads  of  the  piles  to  be  6  feet  above  low  water. 

To  assist  these  constructions  the  timber  should  be  felled  down-stream,  choking  it 
this  choking  to  begin  a  short  distance  below  the  dam  so  that  the  piling  of  the  water 
due  to  fallen  timber  would  diminish  pressure  against  the  dam.  The  few  spots  of 
land  visible  8ho  wed  by  irregularities  that  the  material  carried  is  readily  deposited,  everr 
chance  obstruction  having  caused  a  considerable  mound  and  corresponding  depree- 
sion.  The  willow  islands  at  the  mouth  of  this  and  other  bayous  flowing  into  the  lab 
are  also  growing  rapidly ;  I  therefore  believe  that  the  construction  suggested  would 
be  efficient  to  completely  close  the  outlets  in  one  or  two  seasons.  It  is  probable  that 
a  bar  would  soon  form  across  the  mouth  of  Pisant  Bay,  but,  were  the  work  under- 
taken, the  process  should  be  hastened  by  placing  some  sediment-catching  device  of 
liglit  character  along  the  line  desired  as  a  new  shore  line. 

The  channel  between  Cow  Island  and  the  point  seems  also  to  be  diminishing  ito 
cross-section,  but  should  be  stopped  artificially.  As  the  current  is  almost  impercepti- 
ble and  the  water  shallow,  a  light  brush  construction  will  be  sufficient. 

In  all  about  700  piles  would  be  required;  unless  a  Iftrge  sum  should  be  expended 
for  plant  the  whole  work  can  be  done  for  about  $16,000.  The  pile-driver  and  quarter- 
boat  now  on  Bayou  Courtableau  might  be  easily  transferred  to  this  work.  Piles  and 
brush  are  to  be  had  on  the  ground. 

BAYOU  LITTLE  TKNSA8. 

At  present  there  is  a  5-foot  channel  throughout  this  bayou  and  the  bay,  into  which 
it  broadens  about  a  quarter  of  a  mile  above  its  mouth.  The  width,  while  sufficient 
is  in  some  places  inconveniently  small.  The  cutting  down  of  about  one  hundred  bor- 
dering trees  would  effect  an  improvement  in  this  respect.  I  was  told  by  Mr.  Water- 
honse  that  many  stumps  are  in  the  channel.  These  I  could  not  locate.  They  an 
probably  most  numerous  in  the  bay.  Soundings  in  this  bay  show  scant  5  feet  overt 
part  of  the  course.  Soundings  in  the  lake  near  the  mouth  of  Little  Tensas  indicate 
that  there  is  danger  of  losing  the  present  5-foot  channel.  Two  other  bayous  enter 
the  lake  near  this,  and  their  bar  formations  are  advancing  toward  its  month.  One 
line  of  soundings  not  far  distant  from  the  mouth  shows  a  scant  5-foot  channel.  Con- 
sidering this,  however,  as  sufficient,  there  is  now  nothing  to  be  done  for  the  improTe- 
ment  of  Little  Tensas  save  the  cutting  down  of  trees  and  pulling  up  of  atumps.  h 
the  whole  length  of  the  bayou  is  about  3  miles,  and  a  large  part  of  this  is  certainlT 
clear,  I  think  |2,000  as  much  as  could  profitably  be  spent  on  this  stream. 

COMPABISON  OF  THE  TWO  ROUTES. 

The  La  Rompe  offers  a  route  shorter  by  about  4  miles  than  that  given  by  Littk 
Tensas,  a  difference  of  about  |250  per  year  in  the  running  expenses  of  the  boats  nov 
regularly  plying  to  the  Teche.  There  is  less  danger  of  accident  in  the  La  Romne, 
as  it  is  wider  and  straighter.  Its  course  across  the  lake  can  be  directed  toward  wt 
southern  outlet,  Bayou  Chene,  in  such  manner  as  to  prevent  the  formation  of  ban. 
Should  the  shoaling  in  front  of  the  mouth  of  Little  Tensas  continue,  as  it  now  proiB- 
ises,  only  a  very  large  expense  could  rectify  matters.  Two  other  streams  affect  quit* 
considerably  the  lake  currents  near  the  mouth  of  Little  Tensas,  and  there  is  a  maei 
broader,  shallower,  and  longer  area  of  lake  between  it  and  Bayou  Chene  than  be- 
tween the  latter  and  Bayou  La  Rompe. 

Looking  to  probable  future  changes,  as  now  indicated,  I  would  recommend  the  im- 
provenieut  of  La  Rompe  rather  than  Little  Tensas.     Considering  the  present  odIj, 
j  this  recommendation  would  be  reversed.     A  few  years,  perhaps  the  next  low  water. 

I  may  develop  new  difficulties  in  the  Tensas  route.     The  difficulties  in  the  other  wili 

change  in  degree,  scarcely  in  nature. 
:  Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby. 
First  Lieut..  EngiMen.' 
'I  Maj.  William  H.  Heukr, 

Corps  of  Engineers f  U,  S.  A, 
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2. 

Office  United  States  Engineer, 

New  Orleans,  La,,  March  17,  1885. 

Sir  :  I  have  the  honor  to  make  a  report,  Buppletuentary  to  that  concerning  a  survey 
of  bayoas  La  Rompe  and  Little  Tensas,  of  facts  showing  the  commercial  interest  in- 
volved in  the  question  of  improving  the  route  from  New  Orleans  to  Bayou  Teche. 

From  the  Louisiana  Sugar  Report,  1883-'84,  I  find  the  following  figures : 

Sngar  raised  in  Teche  parishes pounds. .     46, 905, 600 

Molasses  raised  in  Teche  parishes gallons. .      2, 532, 870 

46,905,600  pounds  sugar  averaged  5  cents $2,345,280 

2,532.870  gallons  molasses  averaged  40  cents 1, 013, 148 

3, 358, 428 

Although  some  rice  is  raised  in  the  same  section,  the  figures  above  may  be  fairly 
taken  as  representing  the  output  of  the  Teche  country.  No  figures  are  at  hand  show- 
ing the  value  of  articles  imported  into  the  section,  but  it  may  be  taken  as  large,  since 
the  people  raise  little  else  than  sugar. 

Statements  from  railroad  and  steamboat  sources  agree  in  showing  that  at  present 
the  Morgan  Railroad,  running  through  this  Teche  country,  handles  about  nine-tenths 
of  the  freight.  The  railroad  men  further  hold  that  on  account  of  the  length  of  water 
route  no  boat  can  live  in  the  trade  should  the  road  determine  to  crush  it.  Several 
gentlemen  of  this  city,  largely  interested  in  the  sugar  trade,  assert,  however,  that  the 
existence  of  the  water  route  is  a  very  valuable  protection  against  extortion  on  the 
part  of  the  railroad,  and  consequently  desire  an  improvement  of  that  route  a&  afford- 
ing a  better  protection.  They  also  prefer  the  steamboat  as  having  a  much  more  con- 
venient point  of  delivery  in  New  Orleans  and  as  taking  better  care  of  live  stock  while 
in  iranntu. 

Since  my  retnm  one  of  the  officers  of  the  New  Iberia,  the  only  Teche  packet  now  reg- 
nlarlv  running,  informs  me  that,  as  was  suggested  in  my  report,  stumps  and  logs  are 
found  only  in  the  bay  of  the  Little  Tensas  route,  while  overhanging  trees  give  some 
trouble  in  the  narrow  parts.  He  further  informed  me  that  the  obstruction  at  mouth 
of  Old  River  sometimes  prevents  entrance,  but  that  the  most  frequent  trouble  occurs 
in  that  part  of  the  ronto  under  consideration. 
Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
Fir$i  Lieut,  Engineers, 

Maj.  William  H.  Heuer, 

Corps  of  Engineers,  U,  8,  A, 


S  ai. 

preliminary  examination  of  bayou  pierre,  mississippi. 

Office  United  States  Engineer, 

New  Orleans^  La.^  October  27,  1884. 

General  :  I  respectfully  submit  the  following  report  of  a  prelimi- 
nary examination  of  Bayou  Pierre,  Mississippi,  made  as  required  by  act 
of  July  6, 1884.  The  examination  was  made  by  O.  D.  Anderson,  superin- 
tendent, and  the  following  is  his  report : 

New  Orleans,  La.,  October  16,  1684. 

Captain  :  I  have  tbe  honor  to  submit  the  following  report  of  a  preliminary  examina- 
tion of  Bayou  Pierre,  Mississippi : 

From  the  bridge  of  the  Mississippi  Valley  Railway,  across  the  bayon  near  Port 
Qibson,  for  a  distance  down  stream  of  5  or  6  miles,  the  stream  is  extremely  shallow  and 
tenuous,  full  of  obstructions,  such  as  logs,  snags,  and  accumulated  drift,  rendering 
it  very  difficult  to  proceed  with  a  skiff,  and  then  at  the  rate  of  not  more  than  1  mile 
an  hour.  The  depth  of  water  then  increases  gradually,  and  the  obstructions  diminish 
for  10  or  15  miles  farther  to  the  mouth  of  Widow's  Creek,  which  is  10  miles  from 
tbe  mouth  and  about  6  miles  by  land  and  a  good  road  from  Port  Gibson.      Al  "^V*^ 
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Bxmth  of  tbU  erwk  ib^re  i*  7  foet  of  watrr.  «>d  aJ!f»wifip  *  feet  Ibr 

eontin^  np  frr/Ui  ;]:*«  HiMi^sfrippi  I2:ver.  vtL  ipre  a  penE.ax<<«t  dfrfrth  m  5  Icift.    Fi 

tliio  iMnut  «io«  u  iL<r  d«rj'!L  of  V a  14:1  c*>l:.i.c-^  :o  iii<:r»a*«  tt'ij  ««  the 

fnr>iD  ^.'  to  ^><'  f*^x.     lo  thi*  «iiMaE<-e  oi  l*.-  mLi<«  iLe  o:«rtroct2oc»  are 

few.  arjil  Utar  1/4:  ^'^^ilv  r^utoxfrd.  vhi^  ibcre  are  BasT  &i.<-  rrarbc*  a  ^uie  in 

ai»<i  ^-a^T  vurr**  i>itL  ot.«-  c-xc^pt^oc  aijd  at  tfa:»  tLerr  i§  axtpk-  mui  and  dcptliflf 

wat^r  for  anr  oHirary  «-i^aiber  t<*  tnm.     The  ar«a  cf  fixe*  i«t:<)pwiilaTCfage  aboat 

VPf  f#-<-t  at  the  \Mr\u  ti:  i/T  \tfW-wzk^^T  line,  atd  a!<«T:t  3!«-  fe*?  at  ibe  tep^  and  Uicmif 

v<rrj' f^m  ov#-rLaii;:iiii^  ii«r*-*  "irh:cL  E«*d  to  }<*•  c:«Drt^.     Tie  hacka  viH  avoa^rlS 

or  '^}  f«'ei  \u  li*^:^Lt,  out  are  o\ei^o»«r<i  to  M^iiit^  cxteoi  iii  time  of  oBaeBal  In^vattr 

to  thir  M^^iSMppL 

Bay«^u  I'lert*-  from  itii  DH-ntb  to  Wi'dov-»  Creek  ran  therefore  be  made  peniaBCBtiT 
Davi(;ab]*-.  M  ith  a  d«  pib  of  ^  feet  at  tb«-  lowest  ¥t»i:*;  aixl  at  <:C4Df<iarariTeiT  little eoit. 

fU9Ui  tb^re  on  op  tbe  ]o^«.  ftoag^^,  aij^l  drift  could  be  cat  Dp  and  Liuroed  daring  tht 
dry  fuoritbi»  of  July,  Au^iif^t.  aij<l  .S«-i'teiiiber.  and  for  the  balance  of  the  year,  orte 
eij^bt  nioiitbK  anyhow,  fbe  backwater  frr>iii  the  MiK^isMppi  could  be  relied  on  to  lloit 
aijy  vf->«)  drawiD|£  0  feet  in  Mifeiy  to  tbe  railroad  bridge  and  eTen  to  tbe  landingit 
Port  Gibu^jD. 

Tljcre  have  1>eeij  i«olx^at6  on  tbi«  stream  Mncel^^:  but  prrricNis  to  that  time  steaa- 
\tt9Atn  w  lib  a  raf>a4:ii y  for  "ZJa^s  balt-^  of  cotton  ofi^'n  came  to  Port  Gibaon,  and  inutf* 
diat'ly  aft<;r  t  Jji-  v  ar  Gov^-ninit-iit  f  mns7«<»rt«  ran  np  this  far. 

Tlie  vjtiuiiry  ou  )>otb  hid*-s  it»  uuder  eultiTaiion,  cotton  bein^  the  prineipal  prodad, 
and  «»f  MiiMTior  rjuality.  Along  the  lower  portion  of  the  bayon  considerable  crpiw 
and  white  oak  im  taktm  oat.  The  ex  tent  of  etmntry  tributary  to  this  bayon,  and'whieh 
won'd  be  beu«-lited  by  it6  improvement,  embraces  aboat  SuO.OOO  acres  of  whal  if 
elaitried  to  Ix;  the  l>eKt  cut  ton  land  in  tbe  South. 

Tbe  comraen-e  of  thifl  re^rion  amounts  now  to  at  least  |8.000.000,  of  which  PoftGiV 
ion  reeeivfrM  alKJUt  one- half,  the  other  half  baring  been  diverted  to  other  points  br 
railroads.  No  doubt  the  greater  portion  of  this  lost  trade  wonld  be  restored  by  tbt 
improvement  of  Bayon  Pierre,  as  the  people  ^nerally  prefer  shipping  and  reeeivisf 
freight  by  water  on  ac^^ount  of  the  economy. 

Port  Gil^son  has  an  oil-mill  in  operation,  with  a  capacity  for  cmshinir  4,500  tons  of 
cotton-Heed  annually,  and  also  a  cotton  factory  of  3,300  spindles  soon  to  oommeoei 
operations. 

There  is  a  steam  cotton-gin  on  the  White  Hall  plantation,  near  the  month  of  tbe 
bayon. 

Very  respectfully,  your  obedient  servant, 

C.  D.  Ain>KK8ox, 

Smperimtemiint 

Cspt.  Thomas  Turtle, 

Corps  of  EnginstrBf  U,  S.  A, 

From  the  information  here  obtained  and  presented,  I  believe  Bayoo 
Pierre  to  be  worthy  of  improvement,  to  the  extent  of  removing  the 
sniiken  logs,  snags,  overhanging  trees,  &c.,  mentioned  as  obstractions  to 
navigation,  and  I  would  recommend  that  a  survey  of  the  bayoa  be  mad& 
For  the  improvement  which  seems  at  the  present  desirable,  I  think  so 
instrumental  survey  not  necessary,  and  I  wonld  limit  the  examination  to 
an  enumeration  of  the  obstructions  to  be  removed  for  the  purpose  of 
making  an  estimate  of  cost  for  the  information  of  Congress. 

The  cost  of  such  examination  as  is  here  recommended  would,  I  esti- 
mate, not  exceed  $250. 

Very  respectfully,  your  obedient  servant, 

Thomas  Tubtlb, 

Captain  of  Enginem* 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


EXAMINATION  OP  BAYOU  PIEBBE,  MISSISSIPPI. 

This  work  was  in  charge  of  Capt.  Thomas  Turtle,  Corps  of  Bngineer8» 
until  February  12, 1885^  and  in  charge  of  Maj.  W.  H,  Heuer,  Corps  o 
Engineers,  since  that  time. 
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In  compliance  with  section  9  of  the  river  and  harbor  act  of  July  6, 
1884,  the  following  examinations  of  Bayou  Pierre  were  made. 

The  tirst  examination  was  made  under  the  direction  of  Capt.  Thomas 
Turtle,  lately  in  charge  of  the  work,  by  his  assistant,  Mr.  0.  D.  Ander- 
son.   •    •    • 

As  no  estimate  accompanied  the  report,  and  the  work  was  transferred 
to  my  charge,  I  concluded  to  make  a  personal  examination  before  mak- 
ing any  recommendation  or  attempting  any  estimate  of  the  cost  of  the 
improvement.  A  personal  examination  of  the  bayou  from  its  mouth  to 
th«  railroad  bridge  crossing  near  Port  Gibson,  La.,  was  accordingly  made 
on  June  23, 1886.  Port  Gibson,  Miss.,  is  situated  on  one  of  the  forks  of 
this  bayou,  the  other  fork  joining  this  one  a  few  miles  below  Port  Gib- 
son, and  the  two  then  form  what  is  known  as  Bayou  Pierre,  which  ex- 
tends from  the  neighborhood  of  Port  Gibson  in  a  circuitous  coursfe  to 
the  Mississippi  Biver,  into  which  it  empties  at  what  was  formerly  known 
as  Bruunisburg  Landing,  Miss.,  a  distance  by  bayou  from  Port  Gibson 
of  about  20  miles,  more  or  less. 

Before  and  during  the  war  Port  Gibson  was  a  thriving  town,  and 
handled  all  the  cotton  for  shipment  that  was  grown  in  that  section  of 
the  country,  and  which  at  that  time  is  said  to  have  exceeded  15,000  bales 
per  annum. 

Steamboats  formerly  ran  there, and  one  went  up  the  bayou  as  late  as 
1876.  Tug-boats  occasionally  come  into  the  bayou  for  10  or  12  miles 
above  its  mouth,  and  one  has  been  in  the  bayou  within  the  past  year  to 
tow  up  a  coal  barge  to  one  of  the  plantations.  The  bayou  is  liable  to 
freshets,  and  during  such  freshets  an  immense  quantity  of  drifts — ^log, 
trees,  &c. — is  carried  down  the  stream,  tearing  away  portions  of  its  banks, 
and  carrying  away  additional  trees,  some  of  which  Ibdge  in  mid-stream 
and  others  fall  in  from  either  bank,  forming  obstructions  and  rendering 
the  bayou  almost  impassable  except  for  skiffs.  Bars  form  around  these 
sunken  logs,  and  were  there  an  ample  stage  of  water  in  the  bayou,  on 
account  of  the  obstructions  in  the  stream  it  would  be  impossible  for 
even  the  smallest  steamer  to  navigate  the  bayou  more  than  10  or  12  miles 
above  its  mouth.  What  the  rates  of  freight  on  cotton  were  by  boat  from 
Port  Gibson  via  Bayou  Pierre  to  New  Orleans  I  could  not  ascertain. 
People  were  getting  extraordinary  high  prices  for  their  cotton,  and  did 
not  care  much  what  the  freight  rates  were ;  in  fact,  I  was  assured  they 
did  not  even  ask  about  freight  rates.  Then  the  boats  ceased  coming, 
possibly  on  account  of  the  bad  condition  of  the  bayou,  and  a  short  rail- 
road, 7  or  8  miles  long,  was  built  to  Grand  Gulf,  a  landing  on  the  Missis- 
sippi River.  The  freight  rates  on  cotton  shipped  by  this  route  to  New 
Orleans  were  about  $2  per  bale,  of  which  the  i*ailroad  company  got  about 
one-half;  the  steamboats  running  from  there  to  New  Orleans,  over  200, 
miles  by  water,  got  the  other  half.  Then  a  railroad  was  built  from  Yicks- 
burg  to  Port  Gibson,  and  finally,  less  than  two  years  ago,  was  extended 
to  New  Orleans.  This  road  also  purchased  the  short  line  to  Grand  Gulf 
and  ceased  to  operate  it.  This  road  is  reported  to  charge  for  carrying 
cotton  from  Port  Gibson  to  New  Orleans  $1.75  per  bale,  while  the  river 
rate  or  railroad  rate  from  Vicksburg,  30  miles  farther  from  New  Orleans 
by  rail,  is  reported  to  be  only  65  cents  per  bale. 

The  consequence  is,  as  there  is  no  other  way  to  get  products  into  and 
out  of  Port  Gibson  except  by  this  railroad  route,  the  merchants  and 
planters  here  have  to  pay  more  than  double  as  much  tor  freights  as  those 
in  other  localities  having  competition  or  water  transportation.  As  a 
result,  Port  Gibson  has  declined  in  prosperity,  and  much  of  her  trade 
bas  sought  more  favored  localities.    It  is  for  these  reasons  tVi'ebt)  Wv^  ^^o^ 
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pie  in  the  viciniiy  of  this  town  desire  to  see  Bayou  Pierre  reopened, 
thinking  that  some,  at  least,  of  their  former  prosperity  may  be  restored 
to  them. 

At  Port  Gibson  during  low-water  stage  the  bayou  is  about  60  or  70 
feet  wide,  and  is  hardly  capable  in  places  of  floating  a  skiff,  but  in  fresh- 
ets the  bayou  has  risen  at  this  point  as  much  as  27  feet,  and  then  becomes 
almost  a  torrent.    The  road  is  crossed  by  a  suspension  wagon-bridge 
roadway  27  feet  above  surface  of  water  at  low  stage.     For  4  or  5  miles 
below  this  bridge  the  bayou  is  very  crooked  and  shallow,  in  fa<*t  not 
navigable  except  for  skiffs.     At  this  point,  about  2  miles  below  Tort 
Gibson  by  land,  about  5  miles  by  bayou,  th»f  bayou  is  crossed  by  an 
iron  railway  bridge,  whose  roadway  is  about  30  feet,  more  or  less,  above 
the  surlace  of  low  water.    The  bridge  has  no  draw  in  it,  and  only  last 
winter  another  wooden  bridge  in  the  same  locality  was  undermined  and 
washed  away  during  a  freshet.     In  the  next  3  or  4  miles  below  the  rail- 
way bridge  the  bayou  widens  a  trifle,  but  is  very  crooked  and  shallow, 
having  at  present  stage  a  least  dej^th  of  2  feet  in  it,  and  is  so  ol>structed 
by  snags,  drift,  sunken  logs,  and  bars  that  it  is  unnavigable  for  any- 
thing much  larger  than  a  skift';  besides,  some  of  the  bends  are  so  sharp, 
that  were  the  obstructions  removed  it  is  doubtful  if  a  small  steanjer 
could  make  the  required  turns.     For  the  next  6  or  7  miles  lower  down 
the  bayou  is  in  better  condition  so  far  as  bends  and  obstructions  are 
concerned;  but  in  this  distance  there  are  over  five  hundred  leaning 
trees,  about  thirty  fallen  trees,  eij^hteen  or  twenty  visible  snags,  and 
about  ten  piles  of  accumulated  drift,  which  wouhl  have  to  be  removed 
to  make  the  stream  apparently  navigable.    It  is  also  probable  that  the 
amount  of  sunken  logs — of  which  no  part  wa«  visible  at  the  present 
stage  of  the  bayou — that  would  have  to  be  removed  to  make  gocxl  navi- 
gation, would  largely  exceed  the  number  of  visible  snags.     The  least 
depth  of  water  found  in  this  stretch  of  bayou  was  5  feet,  but  this  was 
because  tbe  bayou  w*as  not  carefully  sounded,  and,  moreover,  was  doe 
to  backwater  coming  up  the  ba3'ou  from  the  Mississippi,  which  was 
said  to  be  30  feet  above  its  lowest-water  stage.     What  the  actual  con- 
dition of  this  part  of  the  bayou  would  be  at  extreme  low  water  stage  rf 
the  Mississippi,  and  no  freshet  in  the  bayou,  can  only  be  conjectured. 
Boatmen  tell  me  it  is  impassable  for  a  skiff. 

In  the  next  10  or  12  miles,  which  carries  us  down  to  the  mouth  of  tb« 
bayou,  the  stream  varies  from  150  to  200  feet  in  width  ;  the  top  of  tbe 
banks  are  from  7  to  10  feet  above  the  surface  of  the  water;  the  baub 
and  shores  are  densely  timbered;  there  are  no  very  sharp  bends,  and  aa 
ample  depth  of  water  at  low  stages  for  navigation  purposes.  There  are 
a  few  ledges  of  soft  rock  cropping  out  of  both  banks  which  probably  ex- 
tend across  the  bottom  of  the  bayou,  but  as  the  depth  of  water  over 
them  at  ordinary  stages  is  ample,  they  are  not  obstructions  to  naviga- 
tion. In  this  stretch  ot  bayou  there  were  counted  sixty-nine  snags,  logs, 
fallen  and  overhanging  trees  to  be  removed.  With  these  out  of  the  war 
there  would  always  be  good  navigation  up  to  the  mouth  of  Widow's 
Creek. 

Dividing  the  bayou  up  into  sections,  calling  the  first,  10  mile«  above 
the  mouth,  the  lower  section;  the  next  7  miles  the  middle  section ;  and 
that  portion  above,  3  or  4  miles,  up  to  the  railroad  bridge,  the  nppef 
section,  it  can  be  seen  that  at  the  present  stage  of  water  in  the  MissiS' 
sippi  there  is  ample  depth  of  water  to  float  a  steamboat  up  to  the  htd 
of  the  middle  section.  Tbis  stage  of  water,  it  is  said,  can  be  counted  ofi 
for  from  five  to  six  months  in  the  year,  and  would  only  require  the  i«- 
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moval  of  six  hundred  to  seven  hundred  of  such  obstructions  as  are 
mentioned  in  this  report.  It  is  difficult  to  make  a  close  estimate  of  the 
cost  of  removing  these  obstructions,  but  judging:  from  another  work  of 
similar  character  which  we  are  doing  by  hired  hibor  in  Louisiana,  I  esti- 
mate the  cost  of  this  work  approximately-  at  $20,000.  If  tiie  lower  sec- 
tions only  were  iuiproved  it. would  not  be  of  much  benefit  to  Port  Gib- 
son and  vicinity,  for  the  reason  that  the  planters  living  in  this  section 
now  ship  their  cotton  and  get  their  supplies  via  nearest  landings  on  the 
Mississippi  River,  and  the  hnuling  of  cotton  and  supplies  from  the  head 
of  this  section  to  Port  Gibson  overland  on  such  miserable  roads  as  are 
found  would  cost  nearly  or  quite  as  umch  as  to  haul  them  to  and  from 
the  Mississippi  River.  The  middle  section,  if  improved,  would  enable 
boats  to  come  to  within  about  4  or  5  miles  of  Port  Gibson,  and  only 
require  a  cartage  of  about  this  distance  for  cotton  and  supplies  to  find 
water  transportation. 

Assuming  the  rate  of  freight  to  New  Orleans  by  water  transportation 
with  the  bayou  improved  to  the  head  of  the  middle  section  of  the  bayou 
to  be  the  same  as  it  now  is  from  Vicksburg,  say  05  cents  per  bale,  it 
becomes  a  question  to  the  merchant  of  what  it  will  cost  to  carry  cotton 
and  other  freight  in  carts  over  4  miles  of  miserably  poor  roads  to  find 
water  transportation.  If  it  costis  $1  per  bale  to  cart  this  freight,  noth- 
ing is  saved  by  improving  the  bayou ;  if  it  costs  less,  the  difterence* 
between  the  cost  ol  cartage  and  $1  per  bale  is  the  amount  of  benetit  that 
ought  actually  to  accrue  to  the  merchant  or  planter. 

The  upper  section  of  bayou  cannot  be  improved  except  by  dredging 
and  snagging,  and  at  a  very  great  expense.  It  is  roughly  estimated 
that  to  cut  a  cbannel  40  feet  wide  by  5  feet  deep  in  this  additional  3 
miles  of  bayou  will  cost  over  $30,000.  The  dredged  mat  erial  would  have 
to  be  carried  on  top  of  the  high  banks  at  great  expense,  and  it  is  be- 
lieved that  the  bottom  of  the  bayou  in  this  upper  section  is  a  network 
of  snags. 

The  estimate  is  probably  under  what  it  would  actually  cost  to  make 
the  channel  navigable,  and  it  it  were  made  navigable  over  this  stretch 
to  the  railroad  bridge  it  would  still  require  about  2  miles  of  cartage  to 
reach  water  transportation.  If  any  of  the  improvements  herein  out- 
lined were  made  it  would  only  afford  navigation  for  from  six  to  eight 
months  in  the  year  and  be  dependent  upon  the  ])resent  stage  of  water 
in  the  Mississippi  River.  Assuming  it  to  be  a  fact  that  an  average  of 
10,000  bales  of  cotton  are  handled  annually  at  Port  Gibson  and  that 
the  return  freights  in  the  way  of  supplies  are  fully  as  great  as  the 
out  ]mt,  this  would  make  the  freight  handled  here  the  equivalent  of 
20,000  bales  of  cotton. 

With  water  competition  to  Port  Gibson  it  is  barely  possible  that  the 
freight  rates  might  be  reduced  $1  per  bale,  but  it  is  more  probable  that 
this  reduction  would  not  be  less  than  50  cents  per  bale.  On  this  basis 
the  saving  on  freight  alone  would  be  $10,000  per  year.  If  the  estimated 
cost  of  the  removal  of  the  obstructions  mentioned  in  the  two  lower  sec- 
tions, viz,  $20,000  be  correct,  and  it  is  believed  that  the  estimate  is  lib- 
eral, then  it  seems  to  me  that  the  improvement  would  add  greatly  to 
the  prosperity  of  Port  Gibson,  in  fact  to  all  that  portion  of  Claiborne 
County,  Mississippi,  bordering  on  the  bayou.  In  this  connection  it. 
seems  to  be  eminently  proper  that  as  the  portion  of  the  bayou  examined 
for  improvement  lies  entirely  within  the  county,  that  the  county  or 
State  of  Mississippi  would  be  justified  iu  making  the  impiovemeut  in- 
stead of  asking  the  United  States  to  do  it  tor  them. 
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From  the  examination  and  faetj^  stated  I  believe  the  ba^-oa  to  be 
worthy  of  imjirovement  to  the  extent  of  removing  the  ob^trueiions  in 
its  lower  two  sections,  or  say  16  miles  above  its  moutb,  at  an  estimated 
cost  of  $20,000. 

The  improvement,  if  made,  will  be  of  local  benefit  only,  will  not  be 
permanent,  ought  not  in  my  judgment  to  be  considered  a  National 
work,  and  is  certainly  not  a  public  ncKressity.     No  survey  is  required. 

I  append  a  table  of  statistics  furnished  by  the  members  of  the  board  of 
mayor  and  aldermen  of  Port  Gibson,  Miss. 

llespectfully  submitted. 


To  the  Chief  of  Engineers,  D.  S.  A. 


W.  U.  Heuer, 
Major  of  Ettgineen, 


8TATI8T1C8. 

We,  the  anderaigned  Diembere  of  the  board  of  mayor  and  aldermen  of  the  town  of 
Port  Gibson,  county  of  Claiborne,  State  of  MisBissippi,  learning  that  3'ou  are  beiv 
under  instructions  of  the  Government  to  make  examination  of  the  Ba^on  Pierre,  and 
to  make  report  of  the  practicability  and  cost  of  making  said  stream  navigable  from 
said  town  to  the  point  where  the  same  empties  into  the  Misnissippi  River,  a  distance 
of  from  25  to  28  miles,  would  respectfully  ask  that  3'ou  forward  with  3-our  report  tJw 
following  table  of  statistics,  to  wit: 

(1)  Said  town  of  Port  Gibson  was  incorporated  as  early  as  1803,  and  is  sitnated  00 
the  banks  of  said  bayou  8  miles  due  ea.st  from  the  Mississippi  River,  and  25  or  28milef 
from  the  mouth  of  said  bayou.  In  1832,by  act  of  Congress,  it  was  made  an  eatrr 
port,  with  Natchez  as  a  central  office  for  the  collection  of  customs.  From  the  time  i( 
was  declared  a  port  of  entry,  until  its  connection  with  Grand  Gulf,  on  the  Mississippi 
River  by  railway  in  1857,  a  large  number  of  side  and  stern  whei»l  steamerH,  together 
with  scows  and  flat-boats,  made  regular  weekly  trips  up  the  Bayou  Pierre  to  said 
town,  for  from  eight  to  nine  months  during  each  year.'  The  records  at  WashiiigtM 
ought  to  show  the  jiort  collections  if  they  have  been  preserved. 

(2)  Said  hayou  was  declared  a  navigable  stream  by  act  of  Congress  in  ITHTand 
again  in  1798.  In  1817  the  date  of  the  admission  of  MiKsiMsippi  as  a  State  into  the  Union, 
Congress  specially  reserved  exclusive  jurisdiction  over  all  navigable  streams  in  said 
State,  which  were  so  by  nature  and  which  had  been  declared  such  by  previous  ^cXa^ 
Congress.  Under  various  acts  of  the  Legislature  from  lc29  to  1841,  said  bayou  ytu 
kept  opened  and  cleared  of  obstructions.  And,  in  1841,  part  of  the  fund  arisiugfroa 
the  f>00,000  acres  of  lands,  made  by  Congress  for  internal  improvement*  was  applied 
to  this  purpose.  During  all  this  time  the  entire  trade  of  the  town  of  Port  Gibson  and 
the  country  for  50  miles  east  of  it  for  eight  or  nine  mouths  in  the  year  was  carried 
on  by  the  boats  plying  between  said  town  aud  the  m<mth  of  said  bayou.  The  coo- 
struction  of  the  Port  Gibson  and  the  Grand  Gulf  Railroad  suspended  this  tradr  io 
1857.  During  the  late  war  iron-clad  gun  boats  steamed  up  said  bayou  t«  within 
3  miles  of  said  town,  and  siiccessfnlly  encountered  a  land  battery  planted  on  the 
Sprott  blufts.  just  below  the  railroad  bridge. 

(3)  The  Port  Gibson  and  Grand  Gulf  Railroad  has  within  the  last  three  years  coiMftl 
to  operate  between  this  place  and  Grand  Gulf,  having  been  absorbed  in  the  Louisvilks 
New  Orleans  and  Louisiana  Railroad  Company.  The  bayou  now  needs  cTcsining  out 
If  this  be  done,  and  i  t  be  kept  open,  water  com)>etition  will  give  the  people  of  said  l^« 
and  county  a  sure  means  of  forcing  cheaper  transportation,  while  it  increases  tht 
market  conveniences  of  the  people  more  than  100  per  cent.  The  Bayou  Pierre,  fora!«l 
by  the  continence  of  its  N(»rth  and  South  forks,  tiows  between  Port  Gibson  and  lb' 
Mississippi  River.  From  the  junction  of  its  fork  to  its  mouth  it  is  not  fonlable  at  m.v 
season  of  the  year,  nor  is  there  any  but  a  railroad  bridge  across  it.  Even  if  tber? 
were,  there  is  now  no  landing  on  the  Mississippi  River  accessible,  by  wagons  or  rail- 
roads, from  the  month  ot  the  iVig  Bla'-k  River  to  the  mouth  of  the  Bayou  Pierre.  Tb8» 
the  advantages  ol'ihe  Missi>8ippi  River,  8  miles  west  of  the  town,  are  loMt  to  us. 

(4)  Said  Bayou  Pierre  liai  itseomce  in  Eastern  Copiah  County  and  drains  a  \^ 
area  of  country  between  the  Pearl  and  Mississippi  ri  vera.  Following  it«  meandering 
it  has  a  tiow  from  its  source  to  its  mouth  of  nearly  150  miles.  Two  miles  from  P«^ 
Gibson  it  divides  into  two  forks.     The  North  Fork  is  the  larger  of  the  two  aiidf»> 
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easily  be  made  navigable  from  the  Missiesippi  to  '*  Grind  Stone  Ford/'  a  distance  of 
abont  40  miles  followinfr  the  courses  of  the  bayou.  It  flows  through  a  rich  and  pro- 
ductive country'.  The  South  Fork  flows  to  Port  Gibson  and  can  be  made  navigable 
to  said  place  for  eight  or  ten  months  in  the'  year,  especially  as  the  back  water  from 
the  Mississippi  fills  the  bed  of  the  same  to  the  depth  of  8  or  10  feet  for  five  or  six  months 
in  the  year.  Below  its  forks  the  bayou  is  watered  by  many  small  tributaries,  and 
above  its  forks  various  streams  flow  into  it  from  the  north  and  south  sides. 

(5)  The  county  of  Claiboi-ne  has  an  area  of  450,000  acres.  All  of  this  territory  is 
affected  directly  and  indirectly  by  the  Bayou  Pierre  and  its  two  forks.  About  IC0,'000 
acres  of  it  is  open  land,  while  the  timbered  lands  aiford  material  of  great  commercial 
value,  which  can  find  no  highway  to  market,  except  through  water-crafts,  and  down 
said  bayou  and  its  forks.  The  population  of  said  county  of  Claiborne  is  about  18,000, 
and  of  said  town  about  1,500.  The  assessed  valuation  of  the  real  and  ]iersooal  prop- 
erty, as  shown  by  last  assessment,  is  about  $2,000,000,  while  that  of  said  town  is  about 
$50(),000.  There  are  1,600  farms  in  said  county  with  about  130,000  acres  of  improved 
land,  while  the  value  of  live-stock  reaches  about  $500,000.  The  estimated  value  of 
all  products  is  about  $1,100,000.  Two  railroads,  to  wit,  the  Louisville,  New  Orleans 
and  Louisiana  Railroad,  and  the  Natchez,  Jackson  and  Columbus  Railroad  pass 
through  the  counties.  The  first  is  a  truukway  with  a  monopolistic  power,  which 
the  directors  are  using  to  the  disadvantage  of  trade  in  said  county  by  discrimina- 
tions. It  costs,  for  instance,  to  secure  the  transportation  of  one  bale  of  cotton  to 
market  over  this  route  $1.75,  while  it  never  cost  by  the  Grand  Gulf  route  before  the  con- 
struction of  said  road  more  than  $1.50,  and  sometimes  as  low  as  $1.  From  Vicksburg, 
which  is  30  miles  further  from  the  market,  they  ship  cotton  from  65  cenbs  to  $1.  The 
Natchez,  Jackson  and  Columbus  Railroad  is  a  local  route,  connecting  at  Harriston  in 
JefiV'rson  County  with  the  New  Orleans  and  Louisiana  Railroad,  and  at  Jackson,  in 
Hinds  County,  with  the  Illinois  Central.  Thus  competition  is  throttled,  and  our  people 
are  compelled  to  submit  to  unreasonable  exactions.  The  opening  of  the  Bayou  Pierre 
will  enable  us  to  bring  to  our  assistance  the  natural  avenues  of  trade,  and  will  en- 
able us  to  procure  better  terms  for  the  transportation  of  our  products  and  commercial 
exchanges. 

(6)  The  town  of  Port  Gibson  is  the  county  site  of  Claiborne,  and  stands  at  the  head 
of  navigation  of  the  South  Fork  of  Bayou  Pierre.  It  is  an  important  trading  point, 
with  29  business  houses,  in  full  operation.  It  draws  to  it  trade  of  adjacent  coun- 
tries, with  some  little  from  the  State  of  Louisiana.  Its  merchants  do  an  aggre- 
gate business  annually  exceeding  $1,000,000;  and  pay  for  freight  bnnight  over  the 
va^i  >ut  routes,  to  say  nothing  of  passenger  fare,  nearly  $40,000  per  annum.  It  nhips 
ber.weeu  10,000  and  15,000  bales  of  cotton,  besides  small  quantities  of  other  produce. 
And  its  total  transportation  takes  of  every  nation,  including  travel  and  shipments  to 
and  from  same,  aggregate  close  to  $60,000.  It  has  two  thriving  colleges  with  an  at- 
tendance of  from  50  to  100  students,  to  say  nothing  of  its  fine  common  schools,  with 
almost  as  large  an  attendance  as  said  colleges. 

There  are  8  churches  representing  nearly  every  denomination,  with  a  synagogue 
in  contemplation.  Its  residences  are  numerous,  comfortable,  and  well  kept,  with 
paved,  shaded  streets,  handsome  yards,  and  gardens. 

(7)  In  addition  to  the  trade  which  would  find  passage  over  said  bayou,  from  said 
town,  and  from  the  county  at  large,  the  future  growth  of  the  town,  coupled  with  a 
large  cotton-seed  oil  mill  now  engaged  in  successful  competition  with  other  n*ills  in 
this  and  other  States,  and  with  a  magnificent  cotton  mill,  the  buildings  of  which  are 
now  receiving  the  machinery,  there  can  be  no  doubt  but  that  the  Mississippi  River 
packets  will  enter  boats  in  the  Bayou  Pierre,  the  moment  it  is  declared  navigable,  to 
com|)ete  with  our  railroads  for  the  trade  of  Port  Gibson,  and  the  country  adjacent 
thereto. 

Respectfully  submitted,  with  the  earnest  request  that  you  embody  this  statistical 
lp*onp*ing  of  facts,  connected  with  the  subject  of  your  investigation,  in  your  report 
to  the  Department  under  the  instructions  of  which  you  are  acting. 
[SBAJL.]  James  Wrtrrson, 

Mayor  of  Fort  Gibson,  Miss, 
L.  T.  Newman, 
Wm.  Cahn, 
Ja.  S^irbvb, 
Jas.  McRa, 

Aldermen, 
To  Mi^.  W.  H.  Hruer, 

United  States  Engineer, 
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S  22. 

PRELIMINARY  EXAMINATION  OF  NATALBANY  RIVER,  LOUISIANA. 

Office  United  States  Engineer, 

New  Orleansj  La.,  November  6, 18S4. 

General  :  I  have  the  honor  to  submit  the  followiup:  report  of  the 
prelimary  exaiin'nation  of  the  Natalbany  River,  directed  to  be  made  by 
letter  from  your  office  dated  July  31,  1884,  in  accordance  with  the  re- 
quirements of  the  act  of  July  5,  1884. 

A  report  upon  this  stream  was  made  to  the  Department  by  3Iaj. 
Amos  JStickney,  Corps  of  Engineers,  dated  June  12,  1884,  in  which  the 
estimated  cost  of  removing  the  obstructions  to  the  town  of  Springfield 
is  given  as  amounting  to  $1,800. 

The  recent  examination  was  made  by  CD.  Andeison,  superiutendent, 
and  is  as  follows : 

Mouth  of  Tchefuncti  Rivkr, 

October  29,  1884. 

Sir:  I  have  the  honor  to  state  that  I  have  made  the  examinatioQ  of  Natalbanj 
River,  and  respectfully  8ubmit  the  following  report: 

At  2  miles  from  the  mouth  of  Tickfaw  the  Natalbany  enters  from  the  eastward,  and 
for  a  distance  of  10  miles  will  average  200  feet  wide,  20  feet  deep,  is  clear  of  obstnie- 
tions  to  navigation,  and  needs  no  improvement.  The  low  swamp  land  extends  acroa 
on  the  west  side  to  the  Tickfaw  River  and  on  the  enst  side  to  the  Jackson  Railroad, 
and  is  inundated  by  tide-wuter.  The  only  industry  throughout  this  extent  consist! 
in  getting  out  shingles,  staves,  moss,  and  cord-wood.  A  few  low  spurs  of  dry  land 
now  extend  to  the  river's  edge  and  connect  with  pine  timber,  from  which  a  larj^ 
quantity  of  saw -logs  are  obtained.  Along  here  for  a  space  of  one-fonrth  of  a  mile  it 
is  Faid  that  during  the  war  a  number  of  trees  were  felled  into  the  river  from  both 
6ide.s,  to  prevent  the  advance  of  gunboats,  but  I  was  unable  to  find  them,  the  tide 
being  at  flood.  About  3  mile«  further,  to  Springfield,  the  river  will  average  lOU  feet 
wide  aud  14  feet  deep. 

Obstructions,  such  as  snags,  sunken  logs,  fallen  trees,  aud  overhanging  trees,  also 
appear,  but  they  are  neither  uumerous  nor  formidable,  aud  .cau  be  cleared  oat  at 
slight  cost. 

Springfield  is  practically  the  head  of  navigation.  There  is  a  wooden  bridge  one- 
fourth  of  a  mile  above,  on  the  main  road  to  Ponchatoula ;  and  between  Spriugfield  and 
the  bridge,  althouirh  the  depth  of  water  iseuflScient,  the  river  is  so  narrow,  crooked, 
and  full  of  obstacles  as  to  render  it  unworthy  of  further  attention. 

A  few  schooners,  drawing  4^  feet  and  5  feet,  ply  regularly  between  Springfield  and 
New  Orleans,  carrying  down  cotton,  wool,  moss,  spirits  turpentine,  rosin,  tar,  shingle^ 
staves,  wood,  hides,  tallow,  beeswax,  vegetables,  poultry,  and  eggs,  which,  with 
saw-logs,  constitute  a  trade  of  about  ^5,000  annually'.  These  vessels  return  with  sup- 
plies for  a  large  proportion  of  the  inhabitants  of  East  Livingston,  South  Saint  Helena, 
and  Southwest  Tangipahoa  parishes.  Of  course  the  Jackson  Railroad  has  taken  awaj 
a  great  deal  of  trade  which  would  return  to  the  Natalbany  River  should  steam  navi- 
gation be  restored,  as  the  diffjjnnce  in  freight  tarifi's  would  be  at  least  50  percent, in 
favor  of  the  latter.  There  is  one  sti^am  cotton  and  grist  mill  in  Spriugfield,  and  tve 
turpentine  distilleries  within  2^  miles;  one  in  Livingston,  the  other  in  Tangipahoa 
Parish. 

This  examination  was  accomplished  without  extra  expense,  as  1  took  yawllioat, 
men  and  provisions  from  the  plant. 

Very  respectfully,  your  obedient  servant, 

C.  D.  Anderson, 

Superi  h  tendn  t. 

€apt.  Thomas  TLfRTLE, 

Corps  of  Engineers^  U,  S,  A, 

To  this  a  supplementary  report  is  added,  which  is  as  follows : 


I  New  Orleans,  La.,  yovember  5, 1884. 

j  Sir  :  In  answer  to  your  communication  asking  what  the  obstructions  are  to  a  r»- 

i  toration  of  steam  navigation  on  the  Natalbany  River,  I  have  the  honor  to  state  that 

/  the  obstacles  mentioned  in  my  report  as  extending  from  Springfield  down  a  distant 

of  about  '.^  mUes  \\av(^  q^tiOl  n^vYV  conUuvve  (^unless  removed)  to  obstruct  the  passage  ol 
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steamers,  except  the  small  tag-boats  which  sometimes  avail  themselves  of  high  tide 
and  run  ap  to  Springfield  after  saw-logs,  but  even  they  take  considerable  risk  in 
doing  so. 

Previous  to  the  war,  steamers  carrying  several  hnndred  bales  of  cotton  ran  to  Spring- 
field, but  none  have  gone  there  since. 

Very  respectfully,  your  obedient  servant, 

CD.  Anderson,        ' 
Superintendent. 
Capt.  Thomas  Turtle, 

Corpe  of  Engineered  U,S,A, 

It  is  my  opiDioQ  that  the  river  is  worthy  of  improvement  up  to  the 
to^n  of  Springfield.  No  instrumental  survey  is  required  for  present 
needs,  and  in  view  of  the  fact  that  the  United  States  have  a  plant  con- 
venient and  fitting  to  perform  the  work,  the  estimate  of  Major  Stick- 
ney  ($1,800)  is  concurred  in. 

Very  respectfully,  your  obedient  servant, 

Thomas  Turtle, 
Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S.  A. 
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APPENDIX  T. 


IMPROVEMENT  OF  RIVEES  AND  HARBORS  IN  THE  STATE  OF  TEXAS. 


REPORT  OF  MAJOR  S.  M,  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT. 
LIEUT.  COL.,  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  3U,  1885,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS. 

IMPROVEMENTS. 

1.  Entrance  to  Galveston  Harbor,  TexaB.  '  7.  Aranfias  Pass  and  Bay,  up  to  Rockport 

2.  Ship-channel  in  Galveston  Bay,  Texas.  and  Corpns  Christi,  Tex. 

3.  Trinity  River,  Texas.  8.  Harbor  at  Brazos  Santiago,  Tex. 

4.  Bufiaio  Bayou,  Texas.  9.  Protection  ofriver  bank  at  Fort  Brown, 

5.  Channel  over  the  bar  at  mouth  of  Brazos  Texas. 

River,  Texas. 

6.  Pass  Cavallo  Inlet  to  Matagorda  Bay, 

Texas. 


United  States  Engineer  Office, 

Oalveston,  Tex.,  July  25, 1885. 

General:  I  have  the  honor  to  forward  herewith  ray  annual  reports 
relating:  to  the  river  and  harbor  improvements  under  my  charge  for  the 
year  ending  June  30,  1885. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 


Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


Major  of  Engineers^ 
Bvt.  Lieut  Col,^  U,  S.  A, 


T  I. 

IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 

Estimate  for  north  and  south  jetties,  1880 $1,825,813 

Appropriated  lc!8(>-»85 825,000 

Balance  of  estimate 1,000,813 

ORIGINAL  CONDITION  OF  THE  LOCALITY. 

The  entrance  forms  connection  between  the  Gulf  of  Mexico  and  Gal- 
veston Bay,  and  afforded  a  depth  for  navigation  and  commerce  of  about 
12  feet  over  the  outer  bar,  and  about  II  feet  over  the  inner  bar,  with 
an  intricate  channel  of  12^  feet  difficult  of  navigation.  The  outer  bar, 
in  semicircular  form,  stretched  from  Bolivar  Peninsalai  oii  \Jdl^  ^-^sX*  \» 
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Galveston  Island  on  the  west,  measuring  10  miles  along  its  crest,  and, 
as  shown  by  Coast  Survey  Chart  No.  105,  had  in  1867  but  11  feet  at 
mean  low  tide  in  the  best  channel.  The  inner  bar,  opposite  the  head 
of  Galveston  Island,  was  a  shoal  obstructing  Galveston  Channel,  and, 
„.«  according  to  chart  No.  105  above  mentioned,  had  a  mean  low  depth 

[)|P  over  it  of  but  9^  feet.    The  material  composing  the  bars,  as  well  a«  the 

upper  stratum  of  the  shoals,  beaches,  &c.,  has  all  the  characteristics  of 
a  quicksand,  being  of  fine  rounded  sand,  comminuted  shell,  and  sand  and 
shells  mixed.  The  entrance  being  greatly  exposed  to  the  action  of 
storms,  waves  and  tidal  currents  ujade  frequent  changes  in  the  shape 
of  the  bars  and  the  channels  across  them,  the  progressive  movement  of 
the  inlet  and  channel  toward  the  southwest  tending  to  injure  the  harbor 
and  eventually  to  destroy  it  if  permitted  to  continue. 

PROJECT   OF  IMPROVEMENT. 

To  construct  jetties  and  thereby  confine  the  outflowing  current  for 
action  upon  a  limited  extent  of  bar,  to  obtain  a  channel  of  greater  depth 
for  navigation  and  commerce,  the  jetties  to  be  in  extent  sufficient  for 
the  purpose,  to  consist  of  superposed  layers  of  brush -mattresses  and 
stone  bnllast.  Estimated  cost  of  jetties,  $1,825,813,  with  a  view  to 
obtiiining  25  feet  in  depth. 

OPERATIONS    PRIOR    TO  1880. 

From  1870  (first  appropriation)  to  1879-  $653,000  were  appropriated 
and  applied  to  the  improvement  of  the  harbor.  The  result  of  the  ex- 
penditure of  $60i,751.97  of  the  sum  appropriated  was  the  improvement 
of  the  inner  bar — developing  channel  across  so  as  to  have  in  it  a  depth 
of  20  feet  where  before  but  11  feet  was  found. 

Ill  OPERATIONS  FROM  1880  TO   JUNE  30,   1884. 

In  June,  1880,  a  "trial  section"  of  mattress  work 90  feet  by  CO  feet 
I  by  2^  feet,  with  concrete  ballast,  was  placed  at  the  outer  end  of  the 

Bolivar  Gal)ionnade,  on  the  north  side  of  the  channel. 

South  jetty, — Work  on  this  jett^^  was  begun  in  July,  1880,  and  con- 
tinued, with  a  few  intermissions  due  to  exhaustion  of  funds,  during 
1880-'81-'82-'83,  and  '84,  the  last  work  having  been  done  April  8,  IS6L 
If  At  this  latter  date  the  south  jetty  was  a  structure  of  brush-work  aod 

'  stone  ballast,  and  extended  from  the  pile  breakwater  at  Fort  Point  out 

into  the  Gulf  of  Mexico,  the  total  length  of  the  jetty  measured  along 
it«  axis  being  22,^51  feet.  The  amount  of  material  used  in  the  work 
(including  the  90  foot  section  on  the  north  side)  aggregated  294,267.60 
cubic  yards,  viz,  212,635.57  yards  of  brush-work  and  81,632.03  yards  of 
concrete  and  stone  ballast.  The  cost  of  this  material  in  jetty,  contin- 
gencies, superintendence,  &c.,  included,  was  $967,770.84,  or  $3,287  per 
yard.  Original  estimate,  $3.83.  Proportion  of  ballast,  oneyardof  stone 
to  3.6  yards  of  brush-work. 

fSand  fences  (about  500  linear  feet)  were  built  in  1882-'83  at  Fort  Point 
to  protect  Galveston  Channel  from  drifting  sand;  12  cords  of  brush  were 
used  in  the  erection  of  these  fences,  the  cost  of  which,  together  with 
the  labor,  «&c.,  em  ployed,  has  been  included  in  the  total  sum  above  given. 

All  work  done  at  this  point  was  by  hired  labor  and  purchase  of  ma- 
terials chiefly  by  contract  and  partly  in  open  market,  and  with  plant 
owned  by  the  Government. 

The  money  used  included  a  special  fund  of  $100,000  given  by  the  city 
I  of  Galveston,  by  an  ordinance  passed  April  16,  1883.     No  a'ppropria- 

!  .   tion  for  tViU  Vxaibot  \m^\o\^\!Ci^\!A»  V\?kA  been  made  by  Congress  since  that 
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of  Aiiga8t2,  1882;  consequently  no  work  of  improvement  has  been  at- 
tempted since  April  8,  1884,  when  funds  became  practically  exhausted. 

RESULTING  EFFECT  OF  THE  WORK. 

• 

In  the  Annual  Eeports  for  1882, 1883,  and  1884,  it  lias  been  shown  that 
the  improvements  made  hnd  resulting  good  effect  upon  the  bar-channels 
almoHt  from  the  inception  of  the  work. 

Tbe  Coast  Survey  chart  of  1867  shows  the  best  channel  across  the 
inner  bar  to  have  but  9^  feet  water.  In  1875  we  had  12  J  feet.  In  1880 
we  had  20  feet.  In  1884  (last  survey)  we  had  26  feet.  All  at  mean  low  tide. 

The  outt^r  bar  with  but  11  feet  in  1867,  as  shown  in  above-mentioned 
chart,  had  in  1882  (survey  of  June)  llj  feet,  and  in  1883  (the  whole 
year)  13  feet,  and  this  improved  channel  has  been  held  constant  in  depth 
and  position  till  the  present  time,  a  period  of  two  and  one-half  years. 

The  practical  value  of  this  improvement  is  well  shown  by  the  books 
of  the  Galveston  Pilots'  Association.  On  examination  thereof  I  found 
that  the  records  kept  of  the  arrivals  and  departures  of  the  steamers  of 
the  Mallory  line  (making  from  eight  to  sixteen  crossings  monthly)  were 
tlie  most  reliable  ones  to  give  the  def)ths  of  water  on  the  bar,  as  they 
were  piloted  out  and  in  drawing  but  from  2  to  3  inches  less  water  than 
was  on  the  bar  at  the  time  of  crossing.  The  records  of  the  draughts  of 
other  vessels  crossing  the  bar  could  not  be  relied  on,  for  the  reason  that 
when  a  ship  arrived  off  the  bar  drawing,  say,  13,  15,  or  more  feet  of 
water,  and  anchored  by  a  pilot,  she  paid  full  pilotage  for  that  draught 
before  lightering  to  cross  the  bar;  whereas  the  Mallory  line  of  steam- 
ers paid  pilotage  only  for  what  they  were  drawing  at  the  time  of  cross- 
ing the  bar,  and  record  made  accordingly.  The  annexed  statement 
(Table  1)  shows  the  greatest  draught  carried  over  the  bar  from  1874  to 
1885  by  the  steamers  of  the  Mallory  line.  The  table  shows  that  with 
one  exception — the  steamer  City  of  San  Antonia  drawing  12J  feet — the 
greatest  draught  was  12  feet  that  crossed  the  bar  in  1874.  Capt.  James 
McDonald,  bar  pilot,  informed  me  that  at  one  time  during  that  year 
the  ship  Coldstream,  drawing  11  feet  7  inches,  and  the  bark  Cremona, 
drawing  11  feet  3  inches,  outward  bound,  were  detained  by  low  water 
for  nearly  ihree  weeks  before  crossing  the  bar.  The  12J  feet  draught 
mentioned  Above  was  due  to  the  effect  of  a  heavy  easterly  gale  banking 
the  Gulf  water  on  the  bar.  Under  the  same  conditions  the  steamship 
Pryor  crossed  the  baron  October  26, 1883,  drawing  15  feet. 

Up  to  September,  1875,  the  records  show  but  12-feet draught  till  after 
the  cyclone  of  September  15,  16,  and  17, 1875,  when  the  main  ship-chan- 
nel closed  and  a  new  one  opened;  and  the  greatest  draught  carried  in 
the  new  channel  bv  the  Mallory  steamers  up  to  December  31,  1881,  was 
13  feet.  In  1882,  13  feet  10  inches.  In  1883,  13  feet  11  inches  was  the 
greatest  draught  carried  by  these  same  steamers. 

A  large  number  of  vessels  drawing  more  than  these  steamers  have 
crossed  the  bar.    The  following  are  the  names  of  some  of  them : 

Schooner  Ada  Kennedy,  April  5,  1882,  14  f^t  2  inches. 
Bark  N.  T.  BeU,  September  28,  1882,  14  feet. 
Steaiubhip  Cornucopia,  December  12,  1882,  14  feet  8  inches. 
Steamship  Empress,  October  9,  18-^2,  14  feet  10  inches. 
Bark  Concord,  June  10,  1883,  14  feet  6  inches. 
Steamship  Prior,  October  26,  1883,  15  feet. 

The  pilots  inform  me  that  previous  to  the  inauguration  of  the  Govern- 
ment work  in  Galveston  Harbor  they  took  a<i vantage  of  every  inch  of 
water  on  the  bar,  and  as  mentioned  above  left  only  2  to  3  inches  under 
the  keel ;  whereas  at  the  present  time  they  allow  4  to  6  u\ii\i^'&  lo^  ^Xv^ 
Mallory  steamers  on  account  of  their  flat  botloma. 
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A  glance  at  table  No.  2,  wherein  is  shown  the  difference  of  draught  b< 
tween  1874,  1883,  and  1884,  shows  that  the  mean  depth  in  1874  wa:^  bn 
11  feet  8  inches,  while  in  1883  it  was  13  feet  7  inches,  or  an  increase  i 
depth  of  1  foot  11  inches. 

Ta^le  No.  1. — Showing  the  greatest  draught  in  feet  and  inches  of  the  Mallory  Line  and  o(i 
Bteamera  crossing  Galveston  Bar  for  each  month  from  January,  1874,  to  June,  1>^, 
taken  from  the  hooks  of  the  Galveston  Pilots^  Association. 


I 


« 


Months. 


1874.    1875. 1  1876. 


1877. I  1877.    1879 


Januarv : 

Mallory  Line... 

Other  steamers. 
Fehruary : 

Malfory  Line... 

Other  steamers 
March: 

Mallory  Lino  .. 

Other  steamers. 
April: 

Mallory  Line... 

Othe^  steamers. 


Ft  in.  Ft  in: Ft  in.  Ft  in. 
12    6 


Ma 


^ 


allorv  Line. 


11  9 

12  3 

11  6 

12  3 

11  6 

12  6 


11  6   13    o;  12    0 

12  0 


1880. 1  1881. 


Ft  in.  Ft  inJFt  in.  Ft  in.  Ft  in.  Ft  in.  Ft  in.  Ft 


IS 


12    0 
12    3 


12    6|  12    0 

12    7 


12    61  12    0 
12    3 


12    Ol  12    3 
I  12    9 


11  91  12    3 

12  Ol  12    6 


12    0 


11  9 

12  3 

12  0 

12  6 


11  3    12    3 

12  3 


Other  steamers.. p.. . 
July: 

Mallory  Line 

Other  steamers 

Au;;ii8t : 

Mallory  Line 

Other  steamers 

September: 

Mallury  Line 

Other  steamers 

October : 

Mallory  Line 

Other  steamers 

November : 

Mallory  Line 

Other  steamers 

December : 

Mallory  Line 

Other  steamers 


12  0 

12  0 

12  2 

11  8 

12  0 

11  6 

12  5 


13 


11    9!  12    0 
:  12    6 


11  6 

12  5 

12  6 

12  9 

12  0 

12    4l  12  4 

I 

12    6i  12  0 


11  6    11  8j  11  91  12    0 

Other  steamers i  12  0>  12  0{  12  6 { \2    6 

June:  |  j 

Mallory  Line !  11  9!  12  o|  12  0 


12  7 


12  6  12  9 

12  6>  12  9 


12  7  13  0  13  3  13  0  13 
13  8  14  0  14 


12  9  13  7  14  2  14 


12  5 


12  8 


12  4  12  5 
12  7  13  0 


12 

11 

13  11 

13 

... 

la!  14 

13 

8 
1 

•i 

13 

13    4 

13 

1 

8  14 

14 

2 

13  10 

14 

0  ... 

13 

3 

18     7 

13 

5^  14 

14  0  14  Ol  14  Ol 


11  6{  12  0 

12  0 


12  9 


12  6 


12  0  12  9|  12 

12  6!./......... 


11  9  11  9 

12  Ol 


12  6 


12  6 

12  7 


12  71  12  91  13  10  13  6  13  4 

14  6!  14  0 


12  10 


11  9;  12  3!  12  6|  12  10 

12  6 


11  6 

12  0 

11  0 

12  5 


12  9  12  9 
12  7 


12  6 
12  9 


12  4 
12  6 

12  10 


13  0 


12  6  12  6!  12  Ol  12  9 
12  7| 


13  6;  13  5 
14  0 


13 


12  9  12  6^  12  9 

13  0! 12  11 

12  61  12  6  12  9 

13  0 


12  9|  12  8;  13  0 
I ;  13  4 


13  2 

13  8 

13  6 

14  0'  14  C  14  4 


13  7'  13  11  ... 

14  0  14  0... 

I 
13  61  13  6!... 


13  Ol  13  8  14  0,  14  0 
'  14  10  15  0  14  111 


13  0  13  6i  13  11 

13  3  14  41  14  7 

13  0 


13  6;  13  9 

14  8  14  3!  13  9i... 


13  8.. 

14  3.. 

u  I. 


1 

I. 


i-;i- 


.i' 


Table  No.  2. — Shotoing  the  differences  of  draught  of  the  Mallory  steamers  crossing  the  k 

between  1874  and  i&83  and  1884. 


Months. 


January  .. 
Bebrnary  . 

March 

April 

May 

June 

July 

AufTust ... 
September 
October . . . 
l^ovember 
December. 


1874. 


Ft  in. 

12  6 

11  9 

11  6 

11  6 

11  6 

S  0 

11  8 

11  6 

12  0 
11  6 
11  0 


12)140    2 


11    8 


1883. 


Ft  in. 
13  3 
13  7 
13  11 
13  4 
13  7 
13  6 
13  6 
13    7 

13  6 

14  0 
13  11 
13    9 


163    1 


13    7 
11    8 

1  11 


1884. 


DiffereDce. 


1874-1883.       1874-18M 


Ft  in. 

13  0 

14  2  t 
13  10 
13  8 
13  5 
13  4 
13  5 
13  11 

13  6 

14  0 
13  8 
13    4 


Ft  in.  \ 

0  9 

1  \9 

2  5 

1  10 

2  I 
1  9 
1    6 

1  11 

2  0 
2  0 
2  5 
2    9 


12)23    3 


1  11 


i 

2 

i 

1 
1 
1 

2 
2 


33 

"Ti 
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Now,  wheu  it  is  considered  that  the  chaoDel  is  permanently  estab- 
lished in  position,  rendering  passage  of  the  bar  safe  at  all  times,  the 
full  value  of  the  improvement  ma^^  be  realized. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1886. 

No  construction  work  can  be  attempted  because  of  want  of  suflScient 
funds.  The  small  amount  ($l,(i62.88)  in  hand  may  be  adequate  for  the 
proi>er  cai-e  of  the  valuable  Government  property  belonging  to  the  work, 
to  which  purpose  it  will  be  applied  until  exhausted,  or  until  Congress 
shall  decide,  at  its  next  session,  its  policy  in  regard  to  this  improvement. 

During  the  fisc^al  year  ending  June  30, 1887,  there  could  be  profitably 
expended  $750,000  in  continuing  work  of  improvement  inaugurated. 

The  estimated  amount  required  for  the  completion  of  improvements, 
in  accordance  with  the  approval  and  adopted  project,  is  $1,000,813.  The 
original  estimate  was  conditioned  upon  continuous  work  under  annual 
appropriations  of  $500,000,  which  conditions  have  not  been  observed. 
Therefore  it  may  prove  necessary  to  increase  the  estimate  in  the  near 
future  to  cover  deticiencies  caused  by  insufficient  funds  in  the  past  live 
years,  and  the  total  lack  of  funds  for  the  past  two  years. 

The  work  is  located  in  the  collection  district  of  Galveston.  The  nearest  light-honses 
are  at  Bolivar  Point  and  Fort  Pointy  at  entrance  to  Galveston  Bay. 

Money  statement. 

July  1,  1884,  amount  available $5,477  19 

Julv  1,  1885«  amount  expended  during  fiscal  year,  exclusive 

ot  outstanding  liabilities  Jnly  1,  lbti4 $3,633  31 

July  1,  1H85,  outstanding  liabilities 1^1  Oo 

3,H14  31 

July  1,  1885,  amount  available 1,662  88 


=c 


(Amount  (estimated)  reqnired  for  completion  of  existing  project 1, 000, 813  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1H87 750,00  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1667. 


Statement  of  tonnage  at  the  port  of  Galvestony  Tex.,  for  the  fiscal  year  ending  June  30, 1885. 


Nationalitj  of  vesseln,  &c.  ,  Number.  Tonnage. 


Foreien  Teiwels:                                                                                                                      I  j 

EnUM-ed 137  |  85,005 

Cleared ;  122  i  76.473 

Amencan  vesneU :  ' 

Eoteri'd  (foreign) 23  '  1 1, 206 

Cleared  (forei{;u) 24  !  12^964 

Coasting  trade:  *   , 

linureti 310  |  301,873 

Cleared i  305  |  300,328 

Aggrepating 921  <  788,"749 


CusTOM-HousE,  Galveston,  Tkx., 

Collector's  Oj^cCj  July  8,  1885. 


i< 


lil: 
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IMPROVEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAY,  TEXAS. 

Original  eHtimate  (for  channel  100  feet  wide  and  12  feet  deep),  1877 $446,326  42 

Appropriated,  1 872  to  *  18^5 446,500  00 

ORIGINAL  CONDITION  OF  THE  LOCALITY. 

lu  1871  the  natural  channel  through  the  bay  had  a  depth  of  not  more 
than  7  feet  at  the  shoalest  places,  the  average  depth  8J  feet,  with  bot- 
tom of  soft  mud,  saud,  and  shells. 

PROJECT   OF  IMPROVEMENT. 

Estimate  of  1877  (modifying  that  of  1871)  was  $446,326.42,  with  whicb 
sum  it  was  proposed  to  deepen  and  widen  the  channel  from  the  head  of 
Bolivar  Channel  to  the  cut  through  Morgan's  Point,  to  afford  a  chaunel 
12  feet  deep  at  mean  low  tide,  with  a  width  at  bottom  of  100  feet- 

OPERATIONS  PRIOR  TO  JUNE  30,  1884. 

During  1872,  '73,  '74,  '75,  and  '76,  in  1879  and  '80,  and  in  1882  and 
'83,  by  contract  and  by  Government  raachinerj^  dredging  was  carried 
on  through  Ked  Fish  Bar  and  in  the  lower  and  upper  bays,  the  work  re- 
sulting in  a  navigable  channel  of  8  9  feet  at  mean  low  tide  from  Bolivar 
Channel  to  Morgan's  Cut.  The  amount  of  money  expended  in  this  work 
was  $286,629.50. 

No  work  was  done  during  the  fiscal  year  1883-'84,  owing  to  the  re- 
serving of  the  available  funds  for  Congressional  action,  ^^  because  of  the 
probability  that  the  improvement  demanded  could  not  be  made  a  perma- 
nent one  at  any  reasonable  cost,  that  the  cost  of  maintenance  would  be 
relatively  excessive,  that  the  necessity  for  the  channel  was  far  less  than 
iormerly,  and  that  it  was  not  called  for  iu  the  interests  of  commerce  for 
the  present." 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNS  30,  1885. 

It  was  provided  in  the  act  of  July  5,  1884,  that  the  money  in  hand 
should  not  be  expended  until  the  Secretary  of  War  be  satisfiecl  that  the 
Buffalo  Bayou  Ship-Channel  Company  has  relinquished  or  abandoned  to 
the  United  States,  forever,  all  the  franchises  and  any  and  all  right  to 
I  collect  or  impose  tolls  or  charges  from  any  part  of  said  ship  chaunel  or 

Buffalo  Bayou. 
The  views  suggested  in  letter  August  7,  1884,  office  of  the  Chief  of 
I  Engineers,  viz,  to  call  upon  the  stockholders  of  the  Buffalo  Bayou  Ship- 

i  Channel  Company  for  their  consent  to  the  surrender  and  transfer  of 

\  their  charter,  &c.,  to  the  United  States,  were  complied  with   by  letter 

]  from  this  office  August  13.     On  the  I4th  of  October  Mr.  Cave,  president 

;  of  the  company,  in  reply,  stated  that  the  matter  was  having  full  cod- 

I  sideration.    Siiice  then  nothing  has  been  heard  of  the  matter,  and  the 

I  subject  remains  in  abeyance  in  so  far  as  this  office  is  coucerued. 

PROBABLE   OPERATIONS   OF  THE  YEAR  ENDING  JUNE   30,    1886. 

The  operations  of  the  year  will  altogether  depend  upon  the  actioo  of 
the  stockholders  of  the  Buffalo  Bayou  Ship-Channel  Company.  I  f  airree- 
able  to  the  requirements  of  the  Department,  proposals  for  dredging  aod 

*  Last  appropriation,  1882. 
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staking  ont  chaunel  in  the  bay  will  be  invited  and  contract  be  awarded 
in  the  U8ual  way,  the  work  to  be  in  accordance  with  the  approved  plan. 
If  the  stockholders  should  refuse  to  surrender  their  charter,  &c.,  or  to 
fully  comply  with  the  requirements  of  the  Department,  or  delay  action 
through  the  greater  portion  of  the  year,  then  nothing  will  be  done. 

The  work  is  in  the  collection  district  of  Galveston .  The  light-houses  on  or.  near  the 
line  of  work  are  at  Bolivar  Point,  at  Fort  Point,  at  Half-Moon  Shoal,  at  Hed  Fish 
Bar. 

The  local  commerce  between  Houston  and  Galveston  is  the  only  inter- 
est to  be  subserved  by  this  improvement,  and  which  for  the  past  year 
is  given  by  the  Houston  Direct  Navigation  Company  as  61,050  tons. 

Money  statement, 

July  1.  18H4,  amount  available $159,870  50 

July  1,  le85,  amount  available 159, 870  50 


T3. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

Estimate  of  1880,  dredging  bar  and  removing  snags  above  and  below  Liberty 

and  dredging  bar  at  the  month  of  Middle  Pass \  $36, 541 

Appropriated  l«80-'85 *22,000 

Balance  of  estimate 14, 541 

ORIGINAL  CONDITION  OF  THE  LOCALITY. 

In  1879  the  river  above  Liberty,  the  head  of  tide-water,  41  miles 
from  its  mouth,  was  a  succession  of  rock  and  gravel  shoals,  with  deep 
pools  between,  very  tortuous,  and  obstructed  by  water-logged  snags, 
which  were  not  carried  off  during  high  stages  of  river.  Below  Liberty 
the  character  of  the  river  was  entirely  different.  Between  Liberty  and 
MoHS  Bluff*  it  varied  in  width  from  200  to  276  feet,  and  in  depth  from  6 
to  30  feet,  with  the  exception  of  a  bar,  with  2  feet  water  over  it,  4^  miles 
below  Liberty.  From  Moss  Bluff  to  the  mouth  of  the  river  it  opened 
out  to  600  feet  in  width,  and  a  depth  of  from  10  to  45  feet,  free  from  any 
obstruction.  It  flowed  into  Galveston  Bay  throngh  four  principal  chan- 
nels and  a  number  of  small  bayous.  About  4^  feet  could  be  carried 
across  the  bar  at  the  mouth  of  the  river,  in  the  best  natural  channel. 

PEOJECT  OF  IMPROVEMENT. 

The  estimate  of  1871-'73  was  $46,000,  for  pile-breakwater,  dredging, 
removing  snags,  &c.  Estimate  of  1880, 836,541,  was  for  dredging,  snag- 
ging, 4&C.,  to  secure  a  channel  for  navigation  of  5  feet  draught  from  the 
month  up  to  Liberty. 

OPERATIONS  FROM  1880  TO  JUNE  30,  1884. 

(1)  Contracts  with  Seth  y.  Kimball,  of  June  10,  and  November  14, 1879. — 
Forty-seven  thousand  three  hundnd  cubic  yards  of  materials. were  re- 
moved from  the  entrance-b^r,  leaving  a  dredged  channel  of  not  less  than 

*  Appropriated  187&-79,  $12,500,  making  a  total  of  1^4,500  appropriated  1878-'^. 
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5J  feet  depth,  averaging  110  feet  width,  and  in  length  across  the  bar 
4,800  feet.     Work  done  in  June  and  July,  1880. 

(2)  Contract  with  G.  L.  Long,  of  July  25,  1881.— Two  thousand  nine 
hundred  cubic  yards  of  sand  were  removed  in  making  a  cut  85  feet  wide 
and  7  feet  deej)  through  a  bar  located  about  4  miles  below  Lil>erty; 
also,  thirty-three  snags  and  twenty  five  overhanging  trees  were  removed 
and  the  river  cleared  of  other  obstructions  for  that  portion  between  its 
mouth  and  Liberty.     Work  done  in  April,  1882. 

The  amount  expended  upon  these  improvements,  including  superin- 
tendence and  contingencies  of  oflBce,  w^as  $20,695.79,  aud  resulted  in 
temporarily  opening  the  river  to  navigation  so  as  to  admit  vessels  of  5 
feet  draught. 


PROGRESS  MADE  DURING  THE  YKAR  ENDING  JUNE  30,  1885. 

The  sum  of  $13,804.21  was  available  July  1,  1884,  being  the  balance 
of  appropriations  of  1881  and  1882.  Project  for  its  expenditure  was  for- 
warded August  12,  proposing  to  build  a  sheet  pile  revetment  across  the 
bar  at  the  mouth  of  Middle  Pass  and  to  dredge  a  channel  alongside  of 
it  to  a  depth  of  6  feet,  throwing  the  material  behind  the  revetment  and 
to  the  west  side,  as  the  drift  was  toward  the  east. 

The  following  proposals  were  received  in  response  to  advertisement 
of  August  23,  1884,  and  opened  September  15, 1884: 


' 


No. 


Names  of  bidders. 


I  Sheet  pile 
!  revetment, 
1 2,400  linear 
!    feet,  p«r 
foot. 


1 
2 
8 


John  J.  Atkinson > 

W.  A.  Junker 

Ritteohonse  Moore 


$3  00 
3  50 
3  25 


Dred^nir  j 
yard. 


Omte. 


15 
18 
19 


aw 

10,0 


Contract  was  entered  into  with  John  J.  Atkinson  October  15,  188i 
Work  to  commence  November  1, 1884,  and  to  be  completed  June  30, 1885. 

In  November  the  contractor  gathered  his  plant,  &c.,  at  the  mouth  of 
Middle  Pass,  and  during  the  month  drove  sixteen  piles  iu  back  row  of 
the  revetment. 

Unusually  stormy  weather  in  December  prevented  rapid  work  dur 
ing  that  month.  In  January,  and  to  include  the  first  half  of  Februav7, 
Mr.  Atkinson  was  forced  to  suspend  operations  because  of  prevaleDt 
rough  weather  and  high  water.  During  the  time  of  this  forced  suspen- 
sion sundry  needed  repairs  were  made  to  the  plant. 

The  revetment,  as  completed  iu  April,  was  built  iu  accordance  witli 
the  conditions  and  requirements  of  the  contract.  It  measures  a  total 
length  of  2,775  feet,  its  top  in  a  plane  4^^  feet  above  the  surface  of  meaa 
low  tide.  The  dredging  done  amounted  to  23,275  cubic  yards,  the  ma- 
terial being  satisfactorily  disposed  of  behind  the  revetment  and  in  other 
suitable  places. 

The  amount  paid  contractor  (contract  closed  May  30,  1885)  for  this 
work  was:  For  revetment,  $8,325 ;  for  dredging,  $3,490.79.  Theentiw 
work  was  satisfactorily  performed. 

The  results  obtained  are  such  as  exist  in  a  channel  of  entrance  toth^ 
river  by  Middle  Pass  of  over  6  feet  depth,  and  which  will  remain  per- 
fect for  at  least  the  next  fall  and  winter  season. 


jL 
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PROBABLE  OPERATIONS  OF  THE  TEAR  ENDING  JUNE  30,   1886. 

It  is  thought  that  recent  work  of  improvement  will  satisfy  every  de- 
mand of  commerce  and  navigation  during  the  year.  For  this  reason, 
a'tid  also  for  want  of  funds,  no  work  can  or  will  be  undertaken  in  the 
year  1885-'d6. 

During  the  fiscal  year  ending  June  30, 1887,  there  could  be  profitably 
expended  $L4,54I,  the  balance  of  the  estimate  of  1880,  in  continuing 
work  of  improvement  originally  intended.     - 

There  exists  no  basis  for  estimating  the  length  of  time  the  cuts  made 
through  the  bar  at  the  mouth  and  the  bar  at  Liberty  will  remain  open 
for  navigation,  or  of  tbe  cost  of  maintaining  the  river  from  its  mouth  to 
Liberty  in  a  navigable  condition. 

The  work  is  located  in  the  collection  district  of  Galveston.  Nearest  light-house, 
Red  Fish  Bar,  Galveston  Bay. 

Money  statement. 

Jnly  1,  1884,  amount  available ' $13,804  21 

July  1,  18d5,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  laH4 13,297  71 

July  1,  188r),  amount  available 506  50 


{Amount  (estimated)  required  for  completion  of  existing  project 14, 541  00 

Amount  t  hut  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1887  14,541  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act  of  1866  and  1867. 


T4- 

IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

Estimate  of  1880,  for  channel  100  feet  wide  and  12  feet  deep  between 

Simm'sand  White  Oak  Bayou $:»•>,  299  75 

Appropriated,  188l-'85 100,000  00 

Balance  of  estimate 285,299  75 

ORIGINAL  CONDITION  OF  LOCALITY. 

The  bayou,  a  tide- water  stream,  emptying  into  the  San  Jaciuto  River 
at  Lynchburg,  about  25  miles  from  Houston,  was,  in  1880,  ouly  naviga- 
ble  for  vessels  of  6  feet  draught  below  Houston.  For  3  or  4  miles  be- 
low White  Oak  Bayou  tlie  banks  ranged  from  20  to  45  feet  in  height, 
and  at  points  were  very  bluff,  witTi  a  tendency  to  caving  during  high 
water.  The  narrowness  and  tortuousness  of  the  bayou  for  this  distance, 
with  its  sharp  bends,  were  the  most  serious  obstructions  to  its  naviga- 
tion. 

PROJECT  OF  IMPROVEMENT. 

To  increase  the  navigable  capacity  of  the  stream,  it  was  proposed  to 
do  dredging,  snagging,  and  remove  overhanging  trees,  &c.,  the  esti- 
mate for  a  cliannel  100  feet  wide  and  12  feet  deep,  between  Houston 
and  Clinton,  embracing  the  following:  1,313,130  cubic  yards  of  dredg- 
ing, 7,900  linear  feet  of  sheet-piling,  and  LI.2  miles  overhanging  trees. 
Twenty  five  thousand  dollars  was  appropriated  March  3,  1881,  and 
made  applicable  ''  to  secure  a  channel  of  100  feet." 

92  E 
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OPERATIONS  FROM   1882   TO  JUNE  30,  1884. 

(1)  Contract  with  G.  L,  Long^  September  1,  1883 :  Overhanging:  trees 
removed  for  a  distance  of  11.2  miles  of  bank ;  98,910  cubic  yards  of  ma- 
terial removed  from  bed  of  the  stream.  ' 

(2)  Contract  with  John  J.  Atldnson^  November  11, 1882  :  Overhanging 
trees,  underl)rush,  &c.,  were  !*emoved  from  1,247,810  square  fi^t  of 
bank;  153, 70S  cubic  yards  of  material  and  1,330  lo^^saud  staiup!$  were 
removed  from  sboal  and  narrow  places  on  the  bayou. 

The  amoui^t  expended  in  carrying  on  the  work  under  these  contracts 
was  $74,413.61,  which  resulted  in  developing  the  chauiiel  along  the 
bayou  to  quite  an  extent. 

Selected  points  received  main  attention  with  a  view  to  advantageous 
expenditure  of  the  limited  appropriations. 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1885. 

Twenty-five  thousand  dollars  were  appropriated  by  act  of  Jnly  5. 
1884,  for  continuing  improvement. 

Project  for  the  expenditure  of  this  amount  was  forwarded  July  21, 
and  proposed  continuing  work  according  to  the  approved  plan,  viz, 
by  dredging,  snagging,  &c.,  to  the  limit  of  available  funds,  at  poiut^^ 
where  thought  most  necessary  for  judicious  expenditure. 

The  following  proposals  were  received  in  response  to  advertisement 
of  August  2,  1884,  and  opened  August  21,  1884 : 


No. 


1 


NameA  of  bidders. 


John  J.  Atkinson , 
KitteDhunxe  Moore 
W.  A.  Junker 


Dredging 
SO.OOU  cu- 
bic .yards 
p«T  yard. 


Kemovinf;  I 
1.000        ' 
stunipn  and  Aggrv^ttt. 
^oiiB,  per 
Btiiuip. 


S! 


Ui 


!)     i. 


Contract  was  entered  into  with  Hittenhouse  Moore  Septeml>er  !-• 
1884,  work  to  commence  October  1  (afterward  extended  to  November  1), 
1884,  and  to  be  completed  June  30, 1885. 

A  beginning  of  work  under  his  contract  was  made  by  Mr.  Moore  od 
the  24th  of  November,  at  which  date  he  had  one  dredge  ami  one  der- 
rick in  position  for  work  at  the  junction  of  White  Oak  and  Buffalo 
bayous. 

The  work  was  very  much  impeded  in  December  and  January  by  high 
water,  the  stream  for  some  time  rising  above  the  bulkhead  upon  whicb 
the  derrick  stood,  preventing  all  dredging  for  about  three  weeks.  In 
April  one  dredge  and  derrick  was  detached  for  service  at  the  mouth  of 
the  Trinity  River,  which  tended  to  a  still  slower  progress  of  the  baj'Ott 
work. 

By  June  30  (contract  of  September  12,  1884,  with  Mr.  Bittenhoa^ 
Moore,  not  completed)  the  following  had  been  accomplished:  78,(>U0 
cubic  yards  of  material  excavated  and  removed  from  shoal  and  nar  ov 
places  in  the  bayou,  and  277  stumps,  logs,  &c.,  extraisted  and  removed 
from  the  bed  of  the  stream.  The  points  selected  for  work  were  tluwe 
upon  which  the  limited  amount  of  available  funds  ooultl  be  most  ad- 
vantageously applied,  and  covered  the  bayou  from  Houston  to  a  poio( 
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6  miles  below,  where  the  work  stopped  in  Augast,  1883.  The  contractor 
received  for  this  work  $18,825.90;  and  the  work  was  most  satisfactorily 
done. 

Authority  has  been  given  to  the  contractor,  by  letter  of  June  24, 1885, 
OflSce  of  the  Chief  of  Engineers,  to  continue  work  so  as  to  complete  the 
contract  within  sixty  days  after  June  30,  to  include  August  31, 1885. 

The  results  so  far  of  the  expenditure  during  the  year  are  in  the  na- 
ture of  a  slow  progression  toward  a  definite  object,  which  looks  to  ame- 
liorating the  present  condition  of  the  channel  for  navigation  while  ap- 
proaching the  future  condition  of  a  complete  and  permanent  improve- 
ment of  the  full-sized  channel-way  required.  The  annual  grants  being 
so  small,  in  proportion  to  the  extent  of  work,  demand  this  method  of 
procedure,  which  is  probably  not  the  most  economical  method  of  making 
the  desired  improvement. 

PROBABLE   OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1886. 

Congress  having  failed  to  supply  funds  for  expenditure  upon  this  work 
during  the  fiscal  year  1885-'8(),  and  the  present  available  amount  being 
inadequate  for  anything  more  than  contingencies  of  office,  nothing  in 
the  way  of  formulating  a  project  for  the  year's  work  of  improvement  cau 
here  be  mentioned. 

During  the  fiscal  year  ending  June  30, 1887,  there  could  be  profitably 
expended  $  100,000  (the  annual  estimate)  in  continuing  work  of  improve- 
ment b3'  dredging,  snagging,  &c.,  in  conformity  with  original  project. 

It  is  in  the  collection  district  of  Galveston,  and  the  nearest  ligbt-hoiis^s  are  tUosQ 
in  Galveston  Bay  and  at  the  entrance  to  Galveston  Harbor,  Texas. 

Money  statement, 

July  1,  18c^,  aiDonnt  available $586  39 

Amount  appropriated  by  act  approved  J  uly  5,  1884 25, 000  OU 

25, 5-6  39 
July  1, 1885,  amount  expended  during  fiscal  year,  exclnsive  of 

outstanding  liabilities  July  1,  1884 |19,.*i24  28 

July  1,  1^85,  outstanding  liabilities 1,584  24 

21, 108  52 

July  1,  1885,  amount  available 4,477  87 

{Amount  (estimated)  required  for  completion  of  existing  project 285, 299  75 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1887  100,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATEMENT  OF  FREIGHT  CARRIED  BY  HOUSTON    DIRECT  NAVIGATION  COMPANY  FOR 

THE  YEAR  ENDING  MAY  31,  1885. 

Poaoda. 

Cotton  (136,044  bales) 68,022,000 

Merchandise '. 1,430,453 

Bailroadiron 13,419,030 

Lumber 1,064,000 

Salt 5,581,600 

Oil 1,157,174 

Slate 940,800 

Coal 9,786,560 

Gas-pipe 1,805,275 

Cotton-seedcake 18,894,060 

Total 122,100,952 

L.  Megort,  Secretary, 

Hotutan,  Texae,  July  15,  1885. 
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T5. 

IMPROVEMENT  OF  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 

Estimate  for  jettiea,  1880 $522,81^  44 

Appropriated,  l?^a-»85 140,000  00 

Balance  of  eRtimate 382,  KN)  44 

ORIGINAL  CONDITION  OF  THE  LOCALITY. 

.  The  river  deboaches  into  the  Gulf  of  Mexico  through  a  single  natural 
outlet,  and  [>reserve8  a  nearly  uniform  widtb  and  depth  from  the  coa^t  for 
several  miles  up-stream,  the  width  averaging  from  500  to  64K)  feet,  the 
depth  from  15  to  18 feet.  The  bed  of  the  river  is  soft  mud;  the  banks, 
except  at  a  few  points,  being  above  overflow.  A  bar  had  formeci  at  tlie 
mouth  of  sand  drifted  along  the  shore  and  driven  in  by  the  sea.  The 
crest  of  the  bar  was  about  three  eighths  of  a  mile  from  the  shoreline, 
and  the  channel  across  afforded  a  variable  de[)th  of  water  for  navigntion 
of,  at  times,  not  over  8  feet  (in  October,  1874,  only  2^  to  3  feet),  being  sub- 
jected to  changes,  due  to  winds,  tide,  and  stages  of  water  in  river. 

PROJECT  FOR  IMPROVEMENT  OP  THE  BAR  CHANNEL. 

The  ])roject  was  originally  adopted  in  18S0,  and  looked  to  the  ameliora- 
tion of  the  channel  over  the  bar  by  the  use  of  jetties;  the  positions  of  the 
jetties  to-be  determined  by  the  local  engineer  upon  the  general  principle 
that  they  should  be  parallel,  or  nearly  so,  that  they  should  terminate  iu 
18  or  20  feet  water,  and  that  their  position  be  so  chosen  as  to  tix  the 
channel  in  its  natural  direction.  Approximate  length  of  north  jettv, 
3,600  feat;  of  south  jetty,  4,350  feet.    Estimated  cost,  $522,890.44. 

OPERATIONS  FROM  1880  TO  JUNE  30,  1884. 

Korth  jetty. — This  work,  having  a  good  shore-bearing,  was  constructnl 
with  a  total  length  of  2,433  feet,  the  inner  portion  being  ]»racticHlly 
complete  in  height  for  a  distance  of  1,493  feet  outward  from  the  shore- 
line of  1882. 

South  jetty. — Owing  to  the  impossibility  of  laying  mattresses  advanta- 
geously in  a  seaward  direction  by  reason  of  the  ra])id  shoaling  of  the 
water,  the  foundation  course  of  this  jetty  was  extended  only  7(K>  feet,  the 
work  commencing  at  a  point  2,000  feet  distant  from  the  shore,  running 
on  acurve  to  the  eastward,  leaving  the  distance  between  the  jetties  750 
feet,  both  works  being  parallel. 

Amount  expended  iu  these  operations,  $129,196.07.  The  jetties  were 
constructed  of  brush- mattresses  and  concrete  ballast,  the  shore  work 
on  north  side  of  the  channel  receiving  a  covering  of  beach  sand. 

On  June  30, 1884,  the  improvement  was  such  as  to  afford  a  very  con- 
stant depth  of  8  feet  throughout  the  season  for  crossing  the  bar  at  tbe 
mouth  of  the  river. 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1885. 

A  project  for  the  expenditure  of  the  $10,000  appropriated  by  act  of 
July  5,  1884,  was  forwarded  July  21,  1884,  with  recommendation  that 
the  funds  be  made  available  for  use  in  filling  up  low  places  in  work  on 
the  north  side  of  channel  and  for  extra  ballast  to  preserve  and  protect 
the  work  \u  place  iu  the  jetty  wherever  necessary. 


/" 
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The  following  proposals  were  received  io  response  to  advertisement 
of  August  2, 1884,  and  opened  August  21, 1884: 


Na 


1 

2 
8 

4 


Names  of  bidden. 


Frederick  A.  Brock. 
R.  Kanters  Sc  Sons . . 
A.  M.  Shannnn  St  Co 
Rittenhoase  Moore  . 


Brash,  1,600 
cubic  y  tf  ds. 


Pt^  yard. 

$2  25 
2  58 
8  00 
2  60 


BalliMt,  700 
tons. 


Per  ton. 
$4  25 

5  60 

6  00 
4  00 


Aggregate. 


$8,675 
7,878 
8,300 
6,800 


Contract  was  entered  into  with  Frederick  A.  Brock  September  8, 
1884.  Work  to  commence  October  1,  1884,  and  to  be  completed  June 
30,  1885. 

Mr.  Brock  began  work  on  September  21,  and  completed  his  contract 
December  17. 

During  September  and  October  the  work  was  delayed  by  stormy 
weather,  the  heavy  seas  and  high  water  which  prevailed  causing  the 
inner  portion  of  the  jetty  to  be  almost  entirely  covered  with  drift — logs, 
&c. — necessitating  the  removal  of  the  same  prior  to  the  placing  of  any 
mattress  work,  thereb3'  not  only  impeding  the  work  of  construction,  but 
alMO  adding,  in  a  great  measure,  to  the  embarrassment  of  the  contractor 
in  pushing  his  work. 

The  whole  work  of  this  contract  was  satisfactorily  performed.  The 
total  amount  of  material  put  into  the  work  was  3,556.44  cubic  yards  of 
brush- mattresses  and  concrete  ballast,  the  components  being  2,694.07 
yaidsof  brush  and  862.37  yards  of  concrete.  All  work  was  applied  to  the 
north  jetty,  and  covered  the  extension  of  the  upper  courses  from  shore- 
line gulfward,  raising  the  work  above  the  plane  of  high  water  for  a  dis- 
tance of  578.6  feet.  The  contractor  received  for  this  work  $9,3M.03,  or 
$2,624  per  cubic  yard.  Including  superintendence  and  contingencies, 
the  cost  to  the  United  States  was  $2,903  per  cubic  yard. 

For  the  reason  that  the  amount  available  for  exi>enditure  in  the  year 
was  limited  to  so  small  asum  extensive  construction  was  impossible,  and 
the  work,  in  consequence,  was  confined  to  a  mere  matter  of  repair ;  and 
the  result  of  the  expenditure  in  the  manner  described  has,  it  is  thought, 
8im])ly  held  the  improvement  in  about  the  condition  reported  at  the  close 
of  1884. 

An  examination  of  the  old  work  of  the  north  jetty,  made  on  the  6th  of 
December,  revealed  the  fact  that  its  line  was  unbroken,  with  an  average 
depth  of  4  feet  of  water  over  it  at  mean  low  tide. 

PBOBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,   1886. 

For  the  reason  that  Congress  appropriated  no  funds  for  expenditure 
in  the  year,  and  because  of  the  totally  inadequate  balance  on  hand,  no 
work  can  be  projected  for  in  continuing  improvenient  at  this  point. 

During  the  fiscal  year  ending  June  30,  1887,  there  could  be  profitably 
expended  $100,000  (the  annual  estimate;  in  continuing  jetty  construc- 
tion in  accordance  with  the  ailopted  plan. 

This  work  may  not  be  susceptible  of  entire  and  permanent  completion. 
Estimates  will  vary  accordingly. 

It  is  located  in  the  collection  district  of  Galveston,  and  the  nearest 
light-house  is  at  the  entrance  to  Galveston  Harbor. 
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Money  statement. 

Jaly  1,  1884,  amount  available $803  33 

Amount  appropriated  by  act  approved  July  5, 1884 10, 000  00 

10, 803  33 
July  1,  18S5,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 10,457  80 

July  1,  1885,  amount  available 345  53 

{Amount  (estimated)  required  for  completion  of  existing  project 3Ssi,  890  44 
Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30,1887  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Coasting  trade  at  Velasco :  Number  entered  and  cleared,  84  ;  tonnage,  1,547. 

Custom- Ho  U.8E, 

Galveston^  Tex.,  July  8,  1885. 


T6. 

IMPROVEMENT  OF  PASS  CAVA.LLO  INLET  TO  MATAGORDA  BAY,  TEXAS. 

Estimate,  south  jetty  and  groins  for  shore  protection,  1679  |1, 039, 280 

Appropriated,  lb76-''85 *^9O,OO0 

Balance  of  estimate 749, 280 

ORIGINAL   CONDITION  OF  THE  LOCALITY. 

The  Pass  forms  the  coDnection  between  the  Gulf  of  Mexico  and  a  large 
inland  basin  (approximate  area,  520  square  miles),  comprising  Mata- 
gorda Bay,  Espiritu  Santo  Baj' ,  San  Antonio  Bay,  and  numerous  small 
bays  furtiier  inland  and  connecting  with  these.  Its  history,  like  that 
of  other  entrances  on  this  coast,  showed  a  steady  det-erioration  as  a  liar* 
bor  and  a  constant  shifting  of  the  channel  to  the  south  and  west.  The 
bar,  composed  of  loose  shifting  sand  and  fully  exposed  to  the  action  of 
storms,  permitted  entrance  of  vessels  drawing  not  more  than  8  feet,  the 
ever- varying  channel  having  a  depth  of  from  7  to  9  feet. 

PROJECT   OF  IMPROVEMENT. 

To  extend  onejetty  from  the  head  of  Matagorda  Island  in  a  south- 
easterly direction,  and  constru<;t  groins  for  shore  protection  whenever 
necessary ;  jetty  and  groins  to  be  of  brush  mattress  work  ballasted 
with  concrete  and  stone.  Object  of  the  work,  to  obtain  a  12-foot  chan- 
nel across  the  bar.    Estimated  cost,  $1,039,280. 

OPERATIONS  FROM  1880  TO   JUNE  30,   1884. 

South  jetty. — By  the  end  of  June.  1884,  this  work  had  in  place  in  its 
foundation-course  and  superposed  courses  39,673.15  cubicyards  of  brash- 
mattresses  and  concrete  and  stone  ballast,  giving  an  incoYnpleteworka 
total  approximate  length  of  6,253  feet,  and  in  position,  as  outlined  in  ap- 
proved project.   TVie>  a.\xiOviv\t  expended  to  June  30, 1884,  was  $234,255.09, 
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and  resulted  in  an  improvement  in  depth  of  channel  across  the  bar  and 
in  giving  the  channel  permanency  in  position  in  a  direction  more  suit- 
able for  navigation. 

PBOORESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  18S5. 

Project  for  the  expenditure  of  the  money  ($50,000)  appropriated  by 
act  of  July  5,  1^84,  was  forwarded  July  31,  proposiug  to  continue  work 
on  south  jetty,  in  accordance  with  the  approved  plan,  by  adding  to  the 
work  certain  courses  of  brush  mattresses  and  stone  ballast  to  extend 
and  build  up  the  jetty,  thereby  aiding  to  a  certain  limit  the  improve- 
ment, which  looked  to  obtaining  a  12  foot  channel  across  the  bar. 

The  following  proposals  were  received  in  response  to  advertisement 
of  August  2,  and  opened  August  21,  1884 : 


No.  I  Kamefl  of  bidders. 


1 
2 
3 

4 


James  E.  Slaaghter. 
R.  Kanters  Sc  bona  .. 
A.  M.  Shannon  &  Co 
Rittenhouse  Moore . 


\ 


1 

Brush,  9,000 

cubic  yards, 

per  yard. 

Ballast, 

2,0OU  tons 

per  ton. 

1 

!        $»a4 

•3  70 

i             2  90 

2  85 

$5  74 
5  75 
5  15 
5  95 

Aggregate. 


$i0,64O 
44.800 
36,400 
37.550 


Contract  was  entered  into  with  A.  M.  Shannon  &  Co.  September  6, 
1884.  Work  to  commence  October  1, 1884,  and  to  be  completed  June 
30,  1885. 

For  sufficient  reasons  the  contractors  were  permitted  to  defer  work  of 
jetty  <ionstruction  until  April,  1885  ;  conditioned  that  collection  of  ma- 
terial, &c.,  would  be  carried  on  during  the  winter,  so  that  when  the 
work  commenced  it  might  be  pushed  to  completion  within  the  time 
specified,  viz,  June  30. 

By  the  close  of  April  the  contractors  had  gathered  a  quantity  of  ma- 
terial— 500  tons  of  stone  and  600  cords  of  brush — wherewith  t-o  begin 
mattress-inaking  and  jetty-buikliiig;  and  at  the  end  of  the  fiscal  year 
(contract  not  completed)  they  had  accomplished  the  placing  of  7,157.89 
cubic  yards  of  mattress  work  and  1,801.5  tons  of  stone  balhist  in  the 
jetty,  whereby  the  structure  was  raised  to  a  higher  plane  where  con- 
sidered most  desirable  for  economical  expenditure  of  the  limited  funds 
available  for  the  work.  The  amount  expended  (paid  or  still  due  con- 
tractors) was  $30,344.(50,  or  at  the  rate  of  $3.27  per  cubic  yard. 

This  contract  looks  to  giving  the  south  jetty  larger  proportions,  with 
a  view  to  throwing  a  more  concentrated  outward  current  upon  a  limited 
portion  of  the  bar  to  develop  a  deeper  channel  thereon  ;  and,  incident- 
ally, by  further  work  when  fun<ls  are  appropriated,  slowly  approach 
the  consummation  of  the  desired  improvement. 

An  examination  and  survey  was  made  April  6-29 ;  map  of  same  being 
submitted  herewith. 

PROBABLE   OPERATIONS   OF   THE  YEAR  ENDING  JUNE  30,   1886. 

Authority  to  extend  the  time  of  completing  the  contract  of  A.  M, 
Shannon  &  Co.  to  September  30,  1885,  was  granted  by  letter  of  June 
16,  office  of  the  Chief  of  Engineers. 

No  appropriation  being  available  for  expenditure  in  the  fiscal  year 
1885-\S6,  a  project  of  operations  cannot  be  made  at  this  time.  There- 
fore, after  the  work  embraced  in  A.  M.  Shannon  &  Co.'s  contract  shall 
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have  been  completed,  the  fands  will  be  exhausted  and  further  operations 
upon  this  improvement  be  arrested. 

During  the  fiscal  year  ending  June  30, 1887,  there  could  be  profitably 
expended  $200,000  (the  annual  estimate)  in  continuing  construction  of 
south  jetty  in  accordance  with  the  approved  plan. 

Tbo  work  is  located  in  the  collection  district  of  Indianola,  Tex.,  and  near  Mata- 
gorda ligbt-houBe. 

Money  statement. 

July  1,  1884,  amount  available $5,579  01 

Amount  appropriated  by  act  approved  July  5, 1884 50, 000  00 

55, 579  01 
July  It  1^85,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  18S4 $9,063  05 

July  1,  18a5,  outstanding  liabilities 24,332  91 

:«,395  9S 

July  1,  1885,  amount  available y 22,  lrt3  do 

(  Amount  (estimated)  required  for  completion  of  existing  project 749, 280  00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  2lK),  OOO  OO 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  ^ud 
V     harbor  acts  of  1866  aTid  1867. 


COMMBRCIAL  STATISTICS. 

CusTOM-HousE,  Indiakola,  Tkx., 

Colleetwr's  Office,  July  14,  1885. 

Dear  Sir:  In  reply  to  your  letter  of  6th  instant,  I  have  respectfully  to  inform  yoa 
that  during  the  year  ending  June  30, 1885,  there  were  the  following  number  of  vessels 
entered  and  cleared  at  this  office,  viz :   ^ 

Entered  from  domestic  ).orts © 

Cleared  for  domestic  ports 4 

Foreign  entrances  and  clearances Nooe. 

The  above  comprises  but  a  small  portion  of  the  number  of  vessels  which  visit«d  thi* 
port  during  the  above  period,  as  by  the  laws  of  the  United  States  m(»Bt  of  the  coast- 
ing vessels  were  not  required  to  enter  at  the  custom-house  nor  clear  therefrom.  I 
am  unable  to  give  anything  approximating  the  amount  of  goods,  &c.,  shippecl  throogli 
the  port,  as  it  was  all  carried  coastwise  and  but  little  of  same  reported  to  this  office. 
Very  respectfully, 

Francis  A.  Vaughan, 

ColUctw. 
To  S.  M.  Mansfield, 

Major  of  Engineers,  U.  S.  A, 


T7. 

IMPROVEMENT  OF  ARANSAS  PASS  AND  BAY  UP  TO  ROCKPORT  AND  COR 

PUS  CHRISTI,  TEXAS. 

Estimate  for  jetties,  groins,  shore-protection,  &c.,  1879 $759, 1%  00 

Estimate  for  dredging,  &c.,  in  the  bay,  1879 441,537  7S 

1,200, 7a  75 
Appropriated  1879-^85 3«<O,OOO00 

Balance  of  estimate 820,7!2s{73 

ORIGINAL  CONDITION  OF  LOCALITY. 

The  pass  forms  coDDection  between  the  Gulf  of  Mexico  and  Aransas 
and  Corpus  Ghristi  bays,  and  its  history,  like  other  entrances  on  tJii^ 
coast,  sliowB  a  cow^t^xit  movement  of  its  channel  to  the  south  with  pro- 
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gressive  shoaling  therein  and  enlargement  of  the  Gulf  Bar,  which,  com- 
posed of  fine  Abifbing  sand,  &c.,  crowns  the  entrance  at  a  distance  of 
aboat  three- fourths  of  a  mile  from  the  shore.  Across  the  bar  during 
the  year  preceding  the  commencement  of  this  work  of  improvement  the 
best  water  available  for  navigation  was  5  to  5^  feet,  and  this  in  a  chan- 
nel constantly  changing  its  position.  In  the  interior  channels  the  depth 
afforded  for  navigation  up  to  Bockport  and  Corpus  Christi  was  about  8 
feet. 

PROJECT   OF  IMPROVEMENT. 

To  extend  jetties  from  the  south  end  of  Saint  Joseph's  Islaud  and  the 
4iorth  end  of  Mustang  Island,  contracting  the  width  of  water-way  out 
to  a  sufficient  distance  to  afibrd  a  draught  of  12  feet  at  mean  low  water 
over  the  bar,  and  to  construct  groins,  in  conjunction  with  a  beach-flooring 
of  mattresses,  for  the  protection  of  the  head  of  Mustang  Island  up  to 
and  beyond  Turtle  Cove,  and  to  plant  trees  upon  Saint  Joseph's  Island 
for  its  protection  against  abrasion  by  winds.  Estimated  cost  of  jetties, 
groins,  &c.,  $759,185. 

In  the  matter  of  improving  the  interior  channels  for  navigation  from 
Aransas  Pass  up  to  Rockport  and  Corpus  Christi,  the  discussion  of  the 
problem  was  left  to  wait  upon  the  protection  of  the  islands  from  abrasion 
and  upon  the  success  of  the  attempt  to  increase  the  depth  over  the  bar 
to  12  feet.     (Estimated  cost,  Major  Bowell,  1879,  $441,537.76.) 

OPERATIONS  FROM  1880  TO  JUNE  30,  1884. 

(1)  Protecting  head  of  Mustang  Island  up  to  and  beyond  Turtle  Cove. — 
This  was  ett'ected  by  the  construction  of  seven  groin-jetties,  built  on 
the  west  side  of  the  pass,  with  a  breakwater  and  revetment  along  the 
channel-face  of  Mustang  Island. 

(2)  Protecting  channel  from  drifting  sand. — This  by  means  of  a  num- 
ber of  sand-fences  built  on  Saint  Joseph's  and  Mustang  islands. 

(3)  Sustaining  outward  current  for  effective  work  in  bar-channel. — Tliis 
was  being  accomplished  by  the  construction  of  a  jetty,  projected  3,900 
feet  in  length,  on  the  south  side  of  the  channel,  running  from  the  shore- 
line on  Mustang  Island  in  a  direction  north  87  degrees  east,  curving  to 
the  northeast  at  its  outer  end. 

The  groins,  breakwater  revetment,  and  jetty  were  constructed  of 
brush-mattresses  and  stone  ballast,  and  the  amount  expended  to  June30^ 
1884,  was  (including  $9,938.93  subscribed  by  private  parties)  $288,850.31. 
The  r«^sulting  effect  of  this  was  the  securing  of  the  head  of  Mustang 
Island,  as  required,  and  the  developing  of  a  fine  straight  channel  across- 
the  bar  of  not  less  than  10^  feet  at  mean  low  tide,  and  quite  constant 
in  position. 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1885. 

Project  for  the  expenditure  of  the  appropriation  of  $100,000  made 
by  act  of  July  5,  1884,  was  forwarded  July  5,  and  proposed  the  raising 
of  the  south  jetty  and  extension  of  the  work  seaward.  For  the  reason 
that  the  project  had  in  view  the  raising  of  the  inner  portion  by  a  pile 
structure  filled  with  brush  and  ballasted,  and  because  it  was  desirable 
to  utilize  the  most  favorable  season  of  the  year  for  the  purpose,  it  wa» 
recommended  to  do  that  work  by  hired  labor  and  purchase  of  material  in 
open  market;  all  mattress  work,  used  either  in  raising  the  jetty  to  a  « 
higher  plane  or  in  extending  it  Gulfward,  to  be  done  by  ooiiU«A.\»«   W 
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ivas  expected  by  this  work  to  obtain  a  fixed  channel  of  greater  depth, 
«o  that  the  work  of  openinjj  up  the  interior  channels  might  be  com- 
menced and  the  channel  of  improved  depth  be  had  from   the  Gulf  to 

;;jj]  Kockport  and  Corpus  Christi. 

i  I  The  following  proposals  were  received  in  response  to  advertisement  of 

h  !  July  25,  1884,  and  opened  August  9, 1884 : 


•  i 


i  t 


( 


1 


1 


I 


No. 


1 
2 
3 
4 

5 


i  Bmah,  17, 000     Stone.  4.800 
Names  of  bidders  .  cubic  yards       tons  (per 

(per  yard).  ton). 


HoaK  &  Petltdidier  . . 
K.  Kanters  dt.  Siins.. . 
Kittenboase  Moore  . . 
A.  M.  Shannon  St  Co. 
Isaac  Hefl^on 


$5  30  $4  70  :  $112.«l 

4  25  6  00  lOlfifil 

2  60  5  50  TO.W 

2  70  4  40  C7.CV 

2  60  ;  5  80  m,Ut 


Contract  was  entered  into  with  A.  M.  Shannon  &  Co.,  August  27, 
1884,  work  to  commence  September  1,  1884,  and  to  be  completed  Jane 
30,  1885.  ^ 

The  work  of  building  superstructure  by  hired  labor  began  Jaly  31, 
and  the  contractors  laid  their  first  mattresses  (six,  each  98'  by  iW  by 
2^7)  in  the  foundation-course,  extending  the  jetty  seaward,  on  the  2Ist 
of  September. 

From  the  beginning  in  September  and  until  near  the  completion  of 
the  work  in  April  operations  were  carried  on  under  difficulties,  mainly 
owing  to  the  extreme  bad  weather  experienced  during  the  time.  Heavy 
seas,  high  tides  and  rapid  currents,  and  unusually  stormy  weather  pre- 
vailed in  September,  October,  November,  and  December,  and  from  Jan- 
uary to  March,  inclusive,  it  was  generally  unfavorable  for  rapid  progress. 

The  contract  work  was  completed  March  17,  the  amount  of  material 
used  in  the  work  covering  23,016.69  cubic  yards  of  brush-work  and 
4,626.15  tons  of  stone  ballast,  equal  to  28,242.24  cubic  yards  of  jetty, 
the  cost  of  which  (paid  contractors)  was  $82,500.06,  or  $2.92  per  yard. 
The  contract  was  satisfactorily  performed. 

The  auxiliary  work  by  hired  labor  and  purchiise  of  material  in  open 
market  was  virtually  finished  in  the  first  week  in  April.  It  consisted  io 
building  superstructure  upon  finished  contract  work,  and  included  the 
compacting  of  the  work  by  a  pile  system,  and  the  securing  of  the  brush- 
work  by  a  carefully  placed  stone  topping. 

The  object  of  this  work  (contract  and  auxiliary  hired  labor,  &c.)  was 
the  extending  and  raising  of  the  south  jetty  and  the  securhig  of  a  good 
shore-connection,  with  a  view  to  obtaining  the  improvement  desired,  the 
result  of  the  work  being  shown  in  the  accompanying  chart  of  survey 
made  in  May  and  June. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,    1886. 

The  balance  of  the  funds  in  hand,  $6,913.11,  will  be  applied  to  the 
preservation  of  the  present  work  by  supplying  deficiencies  as  they  may 
occur  by  action  of  the  sea,  and  making  needed  repairs,  and  contingen- 
cies of  office.  After  the  expenditure  of  the  amount  reserved  for  the 
work  above  specified  operations  must  cease,  no  appropriation  having 
been  made  for  this  work  during  the  fiscal  year  1885-'86. 

During  the  fiscal  j'ear  ending  June  30,  1887,  there  could  l)e  profitably 
expended  $500,000  in  constructing  works  at  the  Pass  and  improving  the 
interior  chanweU. 


i 


I 
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The  work  is  located  iu   the  collection  district  of  Corpns  Christi,  and  the  nearest 
light- house  is  at  Aransas  Pass. 

Money  statement 

■ 

Julyl,  1884,  amoat  available $1,088  62 

Amonnt  appropriated  by  act  approved  Jnly  5,  1884 100, 000  00 


101,088  62 
Julv  1,  1885,  amont  expended  dnrlng  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1884 94,175  51 


July  1,  1885,  amonnt  available 6,913  11 


Amount  (estimated)  required  for  completion  of  existing  project 820,722  75 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  endi  ng  June  30, 1887  500, 000  00 
Snbmitted  in  compliance  with  requirement's  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  ROCKPORT,  FULTON,  AND  SAINT  MARY^S,  FOR  FISCAL   TEAR 

ENDING  JUNE  30,  1885. 

[Famishod  by  Mr.  Samael  J.  Seymoar,  secretary  and  treasarer  Coleman-Fulton  Pastare  Company, 

Rockport,  Tex.] 

Outward  shipment: 

Cattle ^ head..       4,490 

Horses .head..  100 

Merchandise barrels. .      3, 455 

Cotton - : bales. .  50 

Hides ...number..  400 

Inward  shipment: 

Merchandise barrels..     ii2, 800 

Lumber feet..  619, 9H0 

Shingles number..  53:^,000 


LETTER  OF  COLLECTOR  OF  CUSTOMS  AT  CORPUS  CHRISTI,   TEXAS. 

CusTOM-HousE,  Corpus  Christi,  Tkx., 

Collector's  Office,  July  25,  1885. 

Sir:  In  compliance  with  your  request  I  have  the  honor  to  submit  the  following 
Dunimary  statement  of  the  transactions  of  this  district  for  the  year  endinjs^  June  30, 
1885.  Here  allow  me  to  say  tnat  the  following  statement  does  not  embrace  tonnage 
of  vessels  nor  the  value  of  commodities  transported  therein  which  are  not  by  la^' re- 
quired to  enter  and  clear  from  this  port. 


Entrances  and  clearances. 


Vessels  entered  from  forei^  ports  . . 

Vessels  cleared  to  foreijcn  ports 

Vessels  entered  from  domestic  ports 
Vessels  cleared  to  domestic  ports  . . . 


Number. ,  Tonnage. 


4 

497 

4 

497 

52 

32,342 

50 

32, 186 

Value  of  experts  to  foreign  countries |I135,469 

Value  of  imports  from  foreign  countries 1,512,666 

I  am,  very  respectfully, 

LovELL  H.  Jerome, 

Collector. 

To  Colonel  Mansfield,  U.  S.  A. 
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T  8. 

IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

Estimate  for  jetties  and  interior  dam,  1881 $678, 064  50 

Appropriated  1880-'85 •185,000  00 

Balance  of  estimate 493,064  50 

ORIGINAL  CONDITION   OF  THE  LOCALITY. 

The  Pass  which  forms  the  cotinectiou  between  the  Lagana  Madre  and 
the  Galf  of  Mexico  separates  Brazos  Island  from  Padre  Inland,  aud  the 
harbor  within  was  obstructed  directly  across  the  mouth  of  the  Pass  by 
a  bar  in  the  usual  curved  form,  situated  so  as  to  be  entirely  ex|>08e(i  to 
heavy  storms,  and  being  of  a  quicksand  formation  easily^  acted  upoo  by 
tidal  currents,  the  best  water  (in  an  ever-shifting  channel)  across  it  was 
about  7  feet.    In  the  harbor  the  greatest  depth  was  27  feet. 

PROJECT   OF  IMPRCVEMENT. 

To  extend  two  parallel  jetties  entirely  across  the  bar  to  the  12-foot 
curve,  the  width  between  the  jetties  to  be  about  the  same  as  the  nar- 
rowest part  of  the  Pass,  viz,  1,500  feet;  the  south  jetty  (Brazos  Island 
Jetty)  to  be  3,630  feet  long,  and  the  north  jetty  (Padce  Island  Jetty) to 
be  2,940  feet;  the  direction  of  the  jetties  to  be  in  prolongation  of  the 
Pass;  the  estimated  cost  of  the  south  jetty  about  $190,000;  estimated 
cost  of  the  north  jetty  about  $130,000.  In  addition,  to  construct  adam 
from  Point  Isabel  to  Brazos  Island,  to  increase  the  depth  of  water  on 
the  bar  and  in  the  channel  to  Point  Isabel,  by  preventing  the  flow  to- 
ward Boca  Chico ;  the  estimated  cost  about  $328,000. 

Approval  was  given  to  so  much  of  the  project  as  <50vered  the  con 
struction  of  the  south  jetty,  leaving  the  question  of  the  north  jetty 
and  of  the  inner  dam  to  the  future. 

OPERATIONS  FROM  1882  TO  JUNE  30,   1884. 

South  jetty. — The  work,  extending  from  Brazos  Island,  with  a  total 
(approximate)  length  of  3,500  feet,  was  built  of  superposed  courses  of 
brush-mattresses  ballasted  with  biick. 

At  the  close  of  1884  the  work  was  in  an  incomplete  state  aud  still  in 
the  hands  of  the  contractor. 

The  amount  expended  in  operations,  1882-'84,  was  $157,666.61,  the 
resulting  effect  being  an  improved  channel  of  entrance  not  strictly  p^ 
manent  because  of  the  incomplete  condition  of  the  jetty. 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1885. 

During  July,  1884,  Mr.  Eittenhouse  Moore  placed  twenty-six  mat- 
tresses (each  90  feet  by  30  feet  by  2  feet)  in  the  jetty ;  sixtei^n  in  found*- 
tion  course,  extending  the  course  to  12  feet  of  water  and  to  the  free  end 
as  designed;  ten  in  second  course,  extending  that  course  outward  from 
the  east  side  of  the  gap  where  the  channel  for  navigation  crossed  tl)« 
jetty.  This  work  completed  the  contract  of  September  7,  1883,  the  con 
tract  being  closed  August  2  by  a  final  payment.    The  total  amount  of 

*  In  addition  there  was  appropriated  in  1878 16,000,  which  was  applied  to  renoti^ 
a  wreck. 
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material  used  in  the  contract  was  21,13().31  cubic  yards— or,  17,653.83 
yards  of  brush-work  and  3,476.48  yards  of  brick  ballast — for  which  was 
paid  $54,998.58.    Tbe  work  was  satisfactorily  done. 

The  project  for  the  expenditure  of  the  appropriation  ($25,000)  of  July 
5, 1884,  was  forwarded  July  21,  proposing  to  continue  work  on  south 
jetty,  in  accordance  with  the  approved  plan,  by  adding  to  the  work 
superposed  courses  of  brush  mattresses  and  brick  ballast  to  aid  its  com- 
pletion, with  a  view  to  deepen  the  channel  across  the  bar  and  maintain 
a  suitable  harbor  inside  the  Pass. 

The  following  proposals  were  received  in  response  to  advertisement 
of  August  2, 1884  and  opened  August  21,  1884: 


No. 


1 

2 
3 

4 


Names  of  bidders. 


Jamee  E.SIaashter.. 
K.  Kant^Ts  Sc  aons  . . 
A  M.  Shnnnon  &.  Co 
Rittenhoase  Moore  . . 


Brash 

Ballast 

6,000  ca- 

1,500 

ble  yards. 

tons. 

Ptr  yard. 

Per  ton. 

$2  90 

$3  90 

4  00 

5  00  1 

3  50 

4  76 

2  75 

3  75 

Aggregate. 


$23,035 
31.600 
28,125 
22,125 


Contract  was  entered  into  with  Bittenhouse  Moore  September  10, 
1884;  work  to  commence  October  1, 1884,  and  to  be  completed  June 
30,1885. 

Mr.  Moore  began  work  immediately  after  signing  articles  of  agree- 
ment, and  ])nshed  it  so  well  that  by  the  11th  of  October  he  ,had  com- 
pleted his  contract  in  a  very  satisfactory  manner.  Twenty-eight  mat- 
tresses (each  90  feet  by  30  feet)  were  placed  in  the  jetty,  extending  the 
third  course  on  both  sides  of  the  channel-gap;  twelve  mattresses  on  the 
west  side  of  the  gap  covering  a  length  of  3(>0  feet,  and  16  mattresses  on 
the  east  side  of  the  gap  for  a  length  of  480  feet.  The  amount  of  mate- 
rial used  in  this  eoiitra<;t  was  8,451,944  cubic  yards;  or  7,197,544  yards 
of  brush-work  and  1,254.4  yards  of  brick -ballast.  The  contractor  re- 
ceived for  this  work  $23,993.25;  or  $2,838  per  yard. 

The  appropriation  of  $25,000  was  not  suflBcient  for  thoroughly  effect- 
ive purjioses,  an<l  tbe  result  of  the  expenditure  of  the  amount  was  in 
the  way  of  augmenting  the  jetty  with  a  reasonable  expectation  of  reach- 
ing good  results  iii  cliannel  depth,  &c.,  in  the  future  by  progressively 
slow  stages  in  consonance  with  the  annual  grants  afforded. 

In  his  report  of  October  12,  the  United  States  inspector  states: 

Tho  \?hole  work  is  id  excellent  condition.  I  find  that  the  greatest  amount  of  water 
at  ebb  tide  escHftes  thron^rh  the  ''gap''  left  for  navigation  and  that  very  little  of  it 
runs  over  the  jetty. '  *  *  *  In  my  opinion,  if  the  "gap"  could  be  closed  up,  the 
bar  to  tbe  northward  of  the  jetty  would  deepen  immediately.  ' 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1886. 

No  appropriation  was  made  by  Congress  for  continuing  improvement 
at  this  point  during  the  year  1885-'86.  The  funds  in  hand,  $851.28, 
are  only  applicable  to  contingencies,  &c.,  for  which  the  amount  has 
been  reserved.  No  work  can  therefore  be  outlined  at  this  date  for  this 
improvement. 

During  the  fiscal  >  eai*  ending  June  30, 18.S7,  there  could  be  profitably 
expended  $2(N),00()  (the  annual  estimate)  in  continuing  the  work  of  im- 
provement oiig:inally  estimated  for. 

The  amount  required  of  the  estimate  of  1881  (not  fully  approved  and 


iAmouLt  (estiii 
Amount  thiktc) 
SubtuiLted  iii 
harbor  acts  i 


Tg. 

PROTECTION  OF  RIVER  BANKS  AT  FORT  BROWN,  TEXAS. 

First  appropriation,  1876    JIO.lMUi 

Seoond  appro) iriatiun,  1879 ■ .       7,  Oiftt 

Tliird  appropriation,  lO&i l,WiSil 

Total : IS.IlflOD 

AmouDt  expended  tc  June  30,  1865 16.3W1 

Amount  available  June  30,  ISi^ 1,«BS 

The  results  attained  at  this  point  were  iiot  commensurate  with  tin 
expenditure;  tberet'ore,  in  1881  it  wascousideredbftituot  to  attempt  u 
coDtrol  tlie  Kio  Grande  at  tliis  place  by  artificial  works,  it  be'mg  thongh 
more  expedient  to  move  from  time  to  time  such  of  the  buildiogs^ 
should  be  iu  actual  dani;er. 

No  further  appropriation  is  recommended. 

Money  gtat&nent. 

Jnly  1,  18A4,  amount  available  ♦l,0»l« 

Jul;  1,  ISria,  amount  expuudud durinj; fiscal  year SJtSi 

July  1,  1H85,  amount  available l.flHi* 
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IMPROVEMENT  OF  RED  RIVER  AND  OF  CERTAIN  RIVERS  IN  THE  STATES 
OF  LOUISIANA,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE  TRIBUTARY 
TO  THE  MISSISSIPPI—WATER-GAUGES  ON  THE  MISSISSIPPI  AND  ITS 
PRINICIPAL  TRIBUTARIES. 


REPORT  OF  CAPTAIN  ERIC  BERGLAXJ),  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  :}0,  1885,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Red  River,  LonisiaDa  and  Arkansas. 

2.  Survey  of  Bayon  Pierre,  Louisiana. 

3.  Cypress  Bayou,  Texas  and  Louisiana. 

4.  Cane  River,  Louisiana. 

5.  Lo^rgy  Bayou,  Lake  Bisteueau  and  the 

Dofclieat,  Louisiana. 

6.  Ouachita  and  Black  rivers,  Arkansas 

and  Louisiaua. 

7.  Bayou    Bartholmew,   Louisiana   and 

Arkansas. 

8.  Bayou  BcBuf,  Louisiaua. 

9.  Tensas  River  and  Bayou  Ma^on,  Lou- 

isiana. 


10.  Bayou  D'Arbonne,  Louisiana. 

11.  Yazoo  River,  Mississippi. 

12.  Big  Sunflower  River,  Mississippi. 

13.  Tchula  Lake,  Mississippi. 

14.  Tallahatcbee  River,  Mississippi. 
If).  Coldwater  River,  Mississippi. 

16.  Yallabusha  River,  Mississipi^i. 

17.  Steele's  Bayou,  Mississippi. 

18.  Big  Black  River,  Mississippi.  • 

19.  Big  Hatchee  River,  Tennessee. 

20.  South  Forked  Deer  River,  Tennessee. 

21.  Water-gauges  on  the  Mississippi  River 

and  its  principal  tributaries. 


EXAMINATIONS  AND  SURVEYS. 


22.  Cassidy's  Bayon,  Mississippi. 

23.  Yazoo  Pass,  Mississippi,  to  determine 

the  cost  of  a  lock  at  tbat  place. 

24.  Deer  L'reek,  Mississippi. 

525.  Outlet^ofBoBuf  River  Louisiana,  with 
a  view  to  closing  same. 


26.  Bayou  Bartholomew,  Arkansas,  from 

present  head  of  navigation  to  Liu- 
coin  County  line. 

27.  Cypress  Bayou  and  the  lakes  between 

Jefferson,   Texas,  and.  Shreveport^ 
La. 


United  States  Engineer  Office, 

Yickshurg^  Miss.^  July  27,  1885. 

Sir  :  I  have  the  honor  to  submit  herewith  annnal  reports  on  the  works 
under  my  charge  for  the  fiscal  year  ending  June  30, 1885. 
Very  respectfully,  your  obedient  servant, 

Eric  Bergland, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
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U   I. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS. . 

Bed  Biver  has  its  headwaters  in  Northern  Texas,  and  flows  in  an 
easterly,  direction,  forming  the  boundary  between  Indian  Territory  and 
Texas ;  at  Fulton,  Ark.,  it  changes  its  course  to  a  general  sontheasteriy 
^direction,  and  enters  the  Mississippi  Biver  at  Bed  Biver  Landing,  Lou- 
isiana. 

Appropriations  for  the  improvement  of  this  river  were  made  at  inter- 
vals between  1828  and  1841.  Between  1841  and  1852  no  appropriation 
was  made,  and  a  longer  interval  of  twenty  years  elapsed  between  1852 
and  1872,  during  which  times  the  results  of  work  previously  done  were 
lost. 

The  improvement  of  this  river  from  1872  to  1881  was  carried  on  iioder 
various  appropriations  for  removing  raft  in  Bed  Biver  and  closing  Tone's 
Bayou,  removing  obstructions  fiom  Bed  Biver,  and  improving  Upper 
Bed  Biver,  from  Fulton,  Ark.,  to  head  of  raft.  The  river  and  harbor 
act  of  August  2,  1882,  combined  all  work  on  this  stream  in  the  general 
title  of  improving  Be<i  Biver,  which  includes  the  whole  river  from  the 
mouth  of  the  Atchafalaya  to  Fulton,  Ark.,  a  distance  of  about  525  miles. 

The  present  improvement  dates  from  1872.  At  th«it  time  navigation 
above  Shreveport,  La.,  was  almost  impossible  on  account  of  the  great 
rait.  A  survey  of  this  obstruction  was  made  in  1871-72,  and  estimates 
submitted  for  its  removal  and  the  subsequent  improvement  of  the  river. 
The  work  of  removing  this  great  obstruction  was  begun  Deceml>er  I, 
1872,  and  November  27,  1873,  the  opening  of  the  channel  through  the 
raft  was  completed.  The  work  in  the  raft  region  since  that  time  has 
consisted  in  removing  portions  of  the  old  raft,  leaning  timber  and  bnii«h 
from  the  banks,  and  breaking  jams  to  prevent  blockading  of  the  river 
and  reformation  of  the  raft.  Tills  work  has  been  done  principally 
by  means  of  crane,  derrick,  and  snag-boats.  In  1879  an  examination 
was  made  with  a  view  to  ascertainiug  the  changes  in  the  river  since  the 
raft  was  openeil,  and  it  was  foun<l  that  the  high  water  line  had  been 
reduced  to  a  level  generally  within  the  banks,  a  greater  de[)th  of  water 
everywhere  secured,  and  an  enlarged  ^section  of  channel  way  gained, 
and  that  very  little  water  was  diverted  from  the  river  proper  at  low 
stages. 

An  examination  of  Tone's  Bayou  was  made  in  connection  with  the 
survey  of  the  raft  region  in  187 1-72.  The  river  and  harbor  act  of  June 
10,  1872,  appropriated  $20,0<H)  for  the  improvement,  the  object  being 
to  improve  the  navigation  of  Red  Biver  below  Shreveport,  it  having 
been  seriousl^^  ati'ected  by  the  gradual  enlargement  of  Tone's  Bayou, 
the  water  passing  into  it  depleting  the  main  channel  of  the  river  belov, 
causing  it  to  shoal  and  become  narrow  without  giving  another  navigable 
chanuel.  The  project  for  this  improvement,  submitted  July  16,  IJJI2, 
recommended  closing  the  baycm  with  a  dam,  having  its  top  10  feet  belov 
high  water  mark,  in  order  to  throw  an  increased  volume  into  the  main 
river. 

As  the  bed  of  the  river  enlarged  it  was  proposed  to  increase  the  height 
of  this  dam  by  annual  appropriutions  until  the  bayou  should  be  finally 
closed.  This  dam  was  completed  in  January,  1873,  and  destroyed  by 
high  water  the  following  Mar'jli.  In  May,  1873,  it  being  found  desirable 
to  run  drift  from  the  Bed  Biver  raft  out  of  the  navigable  channel  below 
Shreveport,  the  plan  of  running  it  into  the  bayou  and  closing  the  latter 
with  a  raft  was  adopted.    A  boom  was  therefore  constructed  and  a 


APPENDIX   U REPORT    OF   uAPTAlN   BERGLAND.  1473 

Icirge  raft  formed  at  tbe  site  of  the  dam,  but  this  was  also  entirely  swept 
away  July  8,  187.J.  This  raft  went  down  Tone's  Bayou  and  thence  into 
Bayou  Pierre.  A  second  raft  was  formed  later  in  the  season,  but  the 
water  cut  under  it  and  consequently  no  valuable  results  were  obtained. 
This  also  went  subsequently  with  the  current  inio  Bayou  Pierre. 

A  plan  was  submitted  in  the  Annual  Keport  of  1874  to  entirely  close 
the  bayou  with  a  dam  of  same  height  as  levees  along  the  river,  and  the 
citizens  of  Shreveport  and  others  interested  also  urged  the  total  closure 
of  the  bajou  at  that  time.  The  dam  was  begun  in  October,  1876,  and 
the  work  continued,  with  frequent  inteiTuptions  from  high  water,  until 
September,  1879,  when  it  was  discontinued  for  lack  of  funds.  At  this 
tiiue  the  dam  had  reached  a  height  of  24  feet,  or  12  feet  below  high- 
water  mark,  and  the  top  was  covered  with  a  heavy  layer  of  stone  to 
weight  the  mattresses  down  and  prevent  drift  from  damaging  the  dam. 

It  was  found  necessary  to  keep  a  watchman  on  tbe  work  continuously 
to  see  that  the  dam  was  not  cut  and  prevent  the  people  from  carrying 
away  the  stone,  which  is  a  scarce  article  in  that  locality. 

This  dam,  although  really  a  low-water  dam,  was  of  great  l^enefit  to 
navigation  below  Shreveport.  The  water  in  1879  reached  a  point  3J 
feet  below  the  low  water  of  1878,  the  lowest  previously  known ;  but  not- 
withstanding this  steamboats  made  regular  trips  from  Shreveport  to 
Grand  Bcore,  a  thing  never  attempted  before  the  partial  closing  of  the 
bayou.  It  soon  became  evident  that  a  low-water  dam  could  not  be 
maintained,  hence,  in  1880,  it  was  proposed  to  put  in  an  earthen  dam 
up  to  high-water  mark,  just  above  the  former,  and  connect  its  ends  with 
the  levees  on  Eed  River,  and  also  dam  the  lower  branch  of  Old  River. 

Contract  was  entered  into  August,  1881,  for  the  completion  of  this 
work,  which  was  to  l)e  finished  during  the  low- water  season  of  1881; 
this  the  contractors  failed  to  do,  and  on  the  night  of  December  1, 1881, 
the  Confederate  dam,  built  in  1864  across  Lower  Old  River,  below  the 
projected  dam,  was  destroyed;  carrying  with  it  the  uncompleted  dam 
above.  According  to  affidavits  of  the  agent  of  the  contractors,  and  sev- 
eral of  his  men,  on  February  14, 1883,  a  body  of  masked  men  approached 
the  main  dam,  took  charge  of  the  guards,  and  cut  a  ditch  across  the 
dam,  tiie  eitect  of  which  caused  its  entire  destruction.  The  work,  be- 
ing incomplete,  had  not  been  accepted  by  the  United  States  when  the 
dams  were  destroyed,  and  consequently  no  payment  was  made  to  the 
contractors.  In  view  of  the  determined  opposition  of  the  people  in  the 
vicinity  to  having  the  work  of  the  Government  carried  out,  and  theprob- 
ability  that  such  work  if  finished  would  be  destroyed,  nothing  has  since 
been  done  toward  closing  Tone's  Bayou. 

The  river  and  harbor  acts  of  1878  to  1881,  inclusive,  made  appro- 
priations for  removing  snags  and  other  obstructions  froni  Red  River, 
Louisiana.  This  work,  which  was  begun  August,  1878,  by  the  snag-boat 
Wagner,  and  continued  until  October,  1881,  extended  from  the  mouth 
to  Shreveport.  A  shore  party  was  also  employed  in  1879  to  remove 
bank  obstructions.  The  snag-boat  C.  W.  Howell  was  built  bj'  con- 
tract and  received  in  November,  1881.  By  river  and  harbor  acts  of 
1879  and  1880  appropriations  were  made  for  improving  the  river  from 
Fulton,  Ark.,  to  head  of  raft.  An  examination  of  this  part  of  the 
river  was  made,  and  report  thereon  submitted  in  1879.  At  the  same 
time  a  report  was  submitted  on  an  examination  of  the  stream  above 
Fulton  to  the  Missouri,  Kansas  and  Texas  Railroad  Bridge. 

In  1875  some  leaning  timber  was  cut  between  the  head  of  raft  and  a 
point  24  miles  below  Fulton.  Work  was  begun  in  September,  1879,  at 
Fulton,  and  continued  downstream  until  December.    The  work  was 
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resumed  in  September,  1880,  and  continued  until  hi^h  water  in  Decem- 
ber. The  river  was  placed  in  good  navigable  condition,  when  there  was 
suilicient  water  for  boats  to  run,  by  the  work  of  these  two -seasons,  bat 
as  many  new  obstructions  were  added  by  the  flood  of  1881,  the  balauoe 
of  appropriation  for  this  work,  with  a  portion  of  that  for  improving  Red 
River,  was  used  in  their  removal. 

I  Q  In  September,  1874,  a  survey  was  made  of  the  falls  at  Alexandria; 

another  was  made  in  1878,  and  report  thereon  submitted  December  20, 
1879,  with  a  project  for  excavating  a  channel  75  feet  wide,  with  a  irev- 
manent  depth  of  4J  feet  below  the  low  water  of  1874,  through  the  upper 
falls,  and  for  building  a  dam  at  the  lower  falls  with  the  rock  removed 
from  the  channel  above.  The  work  of  excavation  was  let  by  contract, 
October  14,  1882,  at  (3.4«5  per  cubic  yard,  and  has  progressed  very 
slowly  since  that  time,  but  2,050.7  cubic  yards  having  been  excavated 
and  paid  for  to  June  30,  1884.  During  the  seasons  of  1882-'83  aod 
1883-'84  the  United  States  snagboat  C.  W.  Howell  and  United  States 
steamer  Thomas  B.  Florence  were  employed  in  removing  obstructions 
below  and  above  Shreveport.  During  the  latter  part  of  1882  the 
United  States  snag-boat  John  B.  Meigs  was  temporarily  transferred  to 
this  river  from  the  Yazoo  to  replace  the  Howell  while  the  latter  was 
undergoing  repairs. 

An  examination  of  Bayou  Pierre,  Louisiana,  was  made  in  February  and 
March,  1883,  with  a  view  to  determining  the  practicability  of  remov- 
ing the  raft  from  the  bayou  to  improve  the  low- water  navigation  of  Bed 
-  Eiver  between  Tone's  Bayou  and  Bayou  Winsey.    The  work  done  from 

1872  to  the  beginning  of  this  fiscal  year  has  been  of  great  benefit  to 
navigation  and  commerce.  Previous  to  1872  navigation  above  Shreve- 
port was  prevented  by  the  great  raft,  which  has  been  removed,  and, 
with  subsequent  work,  about  150  miles  of  river  opened  to  navigation. 
By  means  of  snag-boats  and  shore  parties  numerous  obstractions  have 
been  removed,  the  raft  kept  from  reforming,  and  the  river  kept  open 

II  from  Fulton,  Ark.,  to  its  mouth,  and  is  navigable  between  those  points 
■  the  entire  year.    The  work  at  the  channel  through  the  falls  of  Alexan 

dria  was  but  little  more  than  one-fourth  completed. 

The  present  project  for  the  improvement  consists  in  the  removal  of 
snags  and  other  obstructions,  deepening  the  water  at  shoal  places,  and 
opening  the  channel  through  the  falls  at  Alexandria.  New  obstruc- 
tions are  continually  added  by  caving  banks,  &c.,  and  each  flood  brings 
down  a  large  quantity  of  obstructions ;  hence  no  detailed  estimates  for 
the  permanent  improvement  of  the  river  can  be  presented.  During  the 
fiscal  year  the  work  has  been  carried  on  as  follows:  The  United  States 
snag-boat  (J.  W.  Howell,  after  undergoing  some  necessary  repairs  at 
New  Orleans,  returned  to  the  river  and  resumed  operations  August  24, 
1884,  which  were  continued  below  JShreveport  until  February  6,  1885. 
From  February  10  to  March  1,  1885,  she  was  employed  in  Upper  Red 
River,  between  Shreveport  and  Garland  City,  Ark. 

The  following  work  was  performed : 

Snagt)  pnUed I,i5? 

Stmiips  pulled 6J 

Side-jams  ri'inoved 5 

Shore-8iiag8  cut     1,079 

Leauing  trees  cut 26 


III 


/•/ 


The  shaft  of  one  wreck  and  hull  of  another  were  removed.  The  United 
States  steamer  Florence,  which  sank  at  O.  K.  Bend,  was  raised  and 
towed  to  the  mouth  of  the  river.    For  details  of  the  operations  of  the 
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Howell,  I  would  call  attention  to  the  report  of  Gapt.  E.  F.  White,  sub- 
mitted herewith. 

The  United  States  steamer  Thomas  B.  Florence  left  Alexandria,  La., 
August  24, 1884,  to  proceed  to  Upx>er  Eed  Eiver  and  resume  operations. 
While  crossing  O.  K.  Bar,  about  70  miles  above  Alexandria,  August 
25, 1884,  she  struck  a  submerged  snag  which  broke  througli  her  bottom, 
and  she  sank  on  the  bar  in  a  few  minutes.  The  Howell  came  to  ber 
assistance,  arriving  August  27,  but  did  not  get  her  afloat  until  Septem* 
ber  6,  after  her  cabin  had  been  swept  away  and  the  heavy  parts  had 
been  removed.  Authority  having  been  obtained,  she  was  towed  to  the 
mouth  of  the  river  by  the  Howell  in  November,  and  from  there  was 
taken  to  Saint  Louis  to  undergo  repairs.  On  completion  of  repairs  she 
.  returned  to  Red  River,  arriving  at  Sbreveport  April  16, 1885.  On  April 
28  the  Florence  was  sent  in  the  upper  river  to  break  up  a  large  jam  of 
logs  which  had  formed  there,  but  after  removing  part  of  the  jam  it  re- 
formed below  the  boat,  and  the  Howell  was  also  sent  to  assist  in  remov- 
ing the  obstruction. 

The  Florence  was  employed  from  April  28  to  May  15,  and  the  Howell 
from  May  2  to  11.  This  work  was  in  tbe  old  raft  region,  where  the 
river  in  many  places  is  only  90  to  100  feet  wide,  and  jams  are  easily 
formed,  which,  if  not  removed  during  high  water,  are  very  difficult  to 
break  afterward.  It  is  estimated  that  from  4  to  5  miles  of  jams  were 
removed  and  a  serious  obstruction,  which  would  have  .been  a  complete 
barrier  to  navigation,  was  only  averted  by  the  promptness  of  its  re- 
moval. 

The  following  obstructions  were  removed  in  breaking  the  raft : 

Jams  removed 15 

Side-jams  removed Id 

Snags  pulled 3 

During  the  low-water  season,  from  September  till  the  early  part  of 
December,  1884,  three  p'arties  were  employed  under  the  superintend- 
ence of  J.  T.  Dorey,  whose  report  is  submitted  herewith,  in  removing 
obstructions  from  the  banks  of  the  river,  &c.,  between  the  mouth  of 
Loggy  Bayou  and  the  Arkansas  State  line,  accomplishing  the  following 
work,  viz : 

Channel  snags  cnt  off  at  low  water 3,055 

Shore  snags  cut 25,772 

Stumps  cut 3,128 

Leaning  trees  cut ^ 6,289 

Five  thousand  eight  hundred  and  eighty-nine  rods  of  willow  brush, 
averaging  G  feet  in  width,  were  also  cleared  from  the  banks. 

The  work  by  the  snag  boats  and  shore  parties  during  the  past  season 
has  relieved  the  river  of  many  dangerous  obstructions,  kept  it  open  for 
navigation,  and  prevented  the  serious  blockading  of  tbe  stream  in  the 
old  raft  region. 

SALE  AND  HUBPHT  DAM. 

The  river  and  harbor  act  approved  July  6, 1884,'  provided  that  of  the 
appropriation  for  Bed  Eiver  an  amount  not  exceeding  (5,000  should  be 
expended  to  close  the  outlet  of  the  river  known  as  Sale  and  Murph.v's 
Oanal.  Above  Shreveport,  in  what  is  known  as  the  raft  region,  there 
are  numerous  large  lakes  in  the  bottom  lands  on  both  sides  of  the  main 
stream,  connected  therewith  by  bayous  or  outlets.  These  outlets  are 
of  two  kinds,  natural  and  artificial.  The  lakes  and  outlets  were  used, 
at  the  time  the  river  was  obstructed  with  the  rafts,  as  avenues  during 
high  stages  of  the  river  for  passage  of  steamers  to  the  head  of  lVi<^  x^^ 
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in  the  main  river.  As  the  diftereiit  rafts  formed  successively  up-stream 
the  lower  baj'ous  or  outlets  were  abandoned  for  the  newer  ones  formed 
above.  If  these  were  not  of  sufficient  capacity  for  the  purposes  of  iiav- 
ipition  they  were  cleaned  out  and  enlarged,  or  else  short  canals  were 
dug  at  convenient  points  so  as  to  form  the  necessary  connections  be 
tween  the  river  and  tbe  lake  channels.  Such  are  Alban's  canals,  Nos. 
1,  2,  and  3,  on  the  east  side,  and  Sale  and  Murphy^s,  Kountz's,  aD«l 
Hervey's  canals  on  the  west  side  of  lied  River.  Heav^y  tolls  were 
charged  boats  for  passing  through  these  canals.  The  removal  of  the 
raft  by  the  Government  opened  up  the  main  channel  of  the  river,  since 
which  time  the  outlets  have  not  been  used  for  navigable  purposes,  and 
their  mouths  have  gradually  tilled  up  with  deposit  and  drift,  so  that  at 
low  stages  but  little  water  is  drawn  off  from  the  main  stream  tbrongh 
them.  At  high  stages,  however,  they  vent  a  considerable  volume,  and 
their  closure  would  tend  to  enlarge  and  improve  the  navigation  of  Red 
Eiver. 

The  upper  outlet  on  the  west  side  is  the  Sale  and  Murphy  Canal, 
about  70  miles  above  Slneveport  by  river.    The  country  bordering  the 
river  in  the  vicinity  of  this  outlet  is  sparsely  settled  and  could  not  be 
depended  on  to  furnish  laborers  and  supplies  necessary  for  tbe  work  of 
building  the  dam.    Consequently  it  became  necessary  to  transport  these 
from  Shreveport  by  steamer.     When  the  appropriation  became  availai- 
ble  the  water  above  Shreveport  was  too  low  to  |>ermit  boats  to  run  up 
as  high  as  the  mouth  of  the  canal,  and  it  became  necessary  to  delay  tbe 
work  until  a  sufficient  rise  should  occur.    About  the  1st  of  Novembff 
a  light  draught   steamer  was  chartered,  laborers,  tools,  and  supplies 
taken  on  board,  and  the  boat  started  up  the  river,  arriving  at  the  mouth 
of  the  canal  November  5.    Capt.'  J.  T.  Dorej^  who  had  previously  vis- 
ited the  locality  and  inspected  the  site,  was  the  superintendent  in  charge 
of  the  work,  and  accompanied  the  party  on  the  boat.     He  had  other 
duties  to  attend  to  also,  and  after  starting  the  work  on  tbe  selected 
Bite  he  left  the  party  in  charge  of  an  overseer  who  was  supposed  to  be 
reliable  and  familiar  with  such  work.    The  superintendent  paid  occa^ 
clonal  visits  while  the  work  was  in  progress. 

April  4,  1882,  Maj.  W.  H.  H.  Benyaurd,  submitted  to  the  Department 
estimates  for  closing  this  and  other  outlets  with  dams  composed  of  brush 
and  stone,  with  mattress  protection  on  bottom  and  sides  to  resist  the 
scouring  effect  of  the  water.  The  estimate  for  the  Sale  and  Murphj 
Dam  was  $G,900.  This  amount  not  being  available,  and  it  being  then 
impracticable  to  obtain  stone  for  the  work,  it  was  decided  to  build  the 
dam  of  brush  mattresses  and  earth.  It  was  necessary  to  push  the  work 
to  completion  as  rapidly  as  possible,  as  the  winter  rise  could  be  expected 
on  or  before  the  15th  of  December. 

About  the  end  of  November  I  was  informed  that  the  dam  was  near 
ing  completion,  and  in  order  to  satisfy  myself  that  the  work  bad  been 
properly  done  I  directed  Assistant  Engineer  H.  M.  Marshall  to  proceed 
to  the  work  and  inspect  it.  He  directed  that  the  height  should  be  in- 
creased and  base  made  thicker,  which  was  done,  and  the  working  partj 
was  withdrawn  on  December  4. 

The  dam  when  completed  was  400  feet  long,  had  a  crown  of  10  feet 
with  slopes  of  2  to  1.  .Its  top  was  2  feet  above  high  water,  with  ving 
levees  of  the  same  height  extending  60  feet  from  each  end,  the  outer 
ends  of  which  were  protected  by  timber  and  plank.  The  assistant  en- 
gineer who  inspected  the  dam  reported  that  it  was  to  all  appearances* 
substantial  structure.  December  25, 1  was  informed  that  the  dam  had 
been  destroyed.    In  order  to  ascertain  the  extent  and  cause  of  the  in- 
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jnry,  I  directed  my  assistant  engineer  to  proceed  to  the  locality.  He 
reached  the  sit  of  tlie  dam  on  the  Ist  of  January,  and  found  the  whole 
structure  pfoiie,  exce]>tthe  wings  on  top  of  the  banks.  The  canal  was 
then  full  of  water  flowing  with  a  strong  current. 

From  the  1st  to  the  31st  of  December  the  river  at  Shreveport  liiul 
risen  steadily  from  5.10  inches  to  21.75  inches  on  the  gauge.  What  the 
rise  was  at  the  site  of  the  dam  for  the  same  period  cannot  be^ascertained, 
but  it  must  have  been  much  more  rapid  in  the  narrower  channel  above, 
and  probably  reached  the  top  of  the  bank  several  days  before  the  end 
of  the  month.  This  threw  a  pressure  of  over  12  feet  of  water  against 
the  dam.  Had  the  dam  been  properly  constructed  and  firmly  com- 
pacted it  would  easily  have  withstood  such  pressure. 

During  the  construction  of  the  dam  persons  living  in  the  vicinity  had 
been  heard  to  declare  that  it  would  not  be  allowed  to  stand  in  case  the 
land  above  was  overflowed.  It  was  also  known  that  works  like  this 
bad  formerly  been  destroyed  both  above  and  below  Shreveport.  When 
the  dam  was  reported  broken  it  was  therefore  suspected  that  it  had 
'  been  maliciously  destroyed.  /Subsequent  investiii:ation  has  failed  to 
verify  this  suspicion,  but,  on  the  contrary,  the  evidence  obtained  from 
several  persons  seems  to  establish  the  fact  that  the  overseer  in  charge 
of  the  work  during  the  necessary  absence  of  the  superintendent  had 
not  obeyed  instructions,  but  had  put  into  a  i>ortion  of  the  foundation  ih 
number  of  large  logs  and  a  greater  quantity  of  brush  than  the  super- 
intendent had  authorized.  In  justice  to  the  overseer  it  should  be 
stated  that  he  emphatically  denies  the  charge,  nor  is  it  evident  why  he 
should  have  attempted  to  hurry  and  slight  the  work,  as  he  was  paid 
by  the  day  and  not  by  the  job.  Such  faulty  construction  would  neces- 
sarily produce  sepage  through  the  freshly-constructed  dam,  which,  (>i> 
the  rising  of  the  river,  would  occasion  the  collapse  of  the  whole  struct- 
y    ure. 

The  amount  expended  on  the  Sale  and  Murphy  Dam  was  83,213. 
The  benefit  to  navigation  from  closing  Sale  aiid  Murphy's  Canal  would 
not  be  appreciable  as  long  as  there  are  a  number  of  outlets  between 
this  and  tthreveport. 

The  closure  of  all  the  outlets  would  tend  to  improve  the  navigation 
of  Eed  River  throughout  this  reach,  but  they  would  not  alone  entirely 
reclaim  the  land,  from  the  fact  that  the  floods  of  Red  River  along  this 
reai^h  go  over  the  banks,  and  therefore,  for  the  accomplishment  of  the 
latter  object,  it  would  be  necessary,  in  addition,  to  build  a  continuous 
levee  along  both  banks  of  the  river.  If  the  closure  of  all  of  these  out- 
lets is  contemplated,  I  would  recommend  that  they  either  be  all  closed 
in  one  season  or  that  the  work  be  carried  on  progressively  from  the 
lower  to  the  upper. 

At  Alexandria,  La.,  the  work  has  been  in  local  charge  of  Assistant 
Engineer  J.  W.  Beaman,  whose  report  is  submitted  herewith. 

Tlie  work  of  excavating  the  channel  through  the  upper  falls  at  Alex- 
andria, under  contract  of  October  14,  1882,  has  progressed  slowly  dur- 
ing the  year.  From  September  to  December,  inclusive,  drilling  ;iud 
blasting  were  continued,  but  only  a  small  quantity  of  rock  was  removed. 
No  work  whatever  has  been  done  since  January  20,  1885.  March  21, 
1885,  the  contract  was  m.odifiecf  to  allow  a  payment  of  $5,000  to  the 
contractor  for  the  quantity  of  rock  drilled  and  hla'sted  but  not  removed 
.  (estimated  at  3,500  cubic  yards),  and  the  payment  has  been  made. 
The  last  extension  of  the  contract  expires  October  1, 1885,  before  which 
time  it  is  expected  the  work  will  be  completed.    To  the  dam  across  the 
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west  cbate,  at  the  lower  falls,  445  cable  yards  of  rock  and  earth  were 
added  daring  the  year. 

PROTECTING  THE  HARBOR  AT  ALEXANDRIA,   LOUISIANA. 

The  river  and  harbor  act  of  July  6,  1884,  directs  that  of  the  appro- 
priation for*  improving  Red  River  not  exceeding  $15,000  shall  be  ex- 
pended for  ^*  revetment  to  protect  the  harbor  at  Alexandria  from  dam- 
age by  the  current  of  the  river." 

My  predecessor  submitted  a  project  for  this  work  which  was  approved 
July  26,  1884.  This  project  contemplated  the  building  of  a  mattress 
revetment  against  the  graded  bank  from  the  stone  dam  at  the  lower 
falls  to  Fisk  street,  the  revetment  to  extend  from  the  foot  of  the  bauk 
to  high-water  mark.  In  order  to  carry  out  this  project  it  would  have 
been  necessary  to  graile  the  bank  to  a  slope  of  about  2^  horizontal  to 
1  vertical.  This  grading  along  the  city  front  would  have  destroyed 
some  valuable  private  i)roperty,  which  the  owners  refused  to  sacrifice 
without  compensation.  The  estimate  put  upon  this  property  by  the 
owners  was  about  $5,500.  As  the  act  referred  to  does  not  contemplate 
any  payment  for  damage  to  private  property  it  appeared  that  the  pro- 
jected work  could  not  be  carried  out  without  further  legislation.  The 
citizens  of  Alexandria  were  anxious  that  something  should  be  done  for 
the  protection  of  the  bank  before  the  season  of  high  water  the  follow- 
ing winter  and  spring.  Consequently,  with  the  assistance  of  Assistant 
Engineer  H.  M.  Marshall,  a  modified  project  was  drawn  up,  submitted 
to  and  approved  by  the  Chief  of  Engineers. 

In  this  project  it  was  proposed  to  build  a  crib  and  stone  wing-dam 
and  traiuing-wall,  the  former  starting  from  a  point  of  the  bauk  a 
short  distance  above  the  head  of  Madison  street;  the  wing  dam  to  be 
IGO  feet  long,  with  crest  10  feet  above  zero  of  the  gauge,  extending 
from  the  10-foot  contour  line  on  the  bank  and  making  an  angle  of 
about  45  degrees  with  the  normal  to  the  bank ;  the  training- wall  to  be 
t360  feet  in  length  and  10  feet  above  zero,  extending  from  the  toe  of 
the  wing  dam  and  approximately  parallel  with  the  top  of  the  bank. 
The  estimate  for  the  work  was  (14,309.15.  The  work  was  begun  No- 
vember 17,  1884,  under  the  local  charge  of  Assistant  Engineer  J.  W. 
Beaman,.  whose  intelligent  management  and  efficient  services  I  cheer- 
fully acknowledge.  Under  his  supervision  the  work  progressed  satis- 
factorily until  the  28th  of  December,  when  a  sudden  rise  of  25  feet  of 
water  in  three  days  put  a  stop  to  construction,  and  high-water  has  pre- 
vented resumption  of  the  work  since  that  date.  When  work  was  sus- 
pended the  wing  dam  had  been  completed  and  60  feet  of  the  training- 
wall  was  completed  to  within  6  feet  of  its  crest."  A  crib  had  also  been 
placed  in  position  and  lashed  to  the  more  stable  portion  of  tbe  wall 
but  not  fatly  ballasted.  There  remains  to  be  completed  the  back  aproo 
of  the  dam  and  280  feet  of  the  training- wail ;  also,  the  incomplete  por- 
tion of  the  first  80  feet  of  the  training- wall. 

During  January,  and  up  to  the  15th  of  February,  a  force  of  men  and 
teams  was  employed  in  quarrying  rock  and  depositing  it  on  the  high 
bank,  above  the  lower  falls.  All  logs  cut  were  also  hauled  to  the  same 
point.  These  materials  are  ready  for  *quick  delivery  at  the  traiuiug* 
wall  as  soon  as  the  staj^e  of  water  will  warrant  the  resumption  of  work. 
Sufficient  materials  are  on  hand  for  completing  the  dam  and  training- 
wall,  with  possibly  the  exception  of  rock.  As  the  stone  dam  at  the 
lower  falls  has  not  yet  been  completed,  owing  to  the  failure  of  the 
f  contractor  to  ft\\\;&\\  th^  excavation  of  the  channel  through  the  upper 
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falls,  and  as  the  training- wall  of  the  new  work  was  incomplete,  it  was 
to  be  expected  that  there  would  be  some  caving  of  the  bank  during  and 
since  the  high  water  of  December. 

The  average  amount  of  caving  between  Monroe  and  Beauregard 
streets  has  been  16.8  feet. 

Until  the  completion  of  the  dam  at  the  lower  falls  it  is  uncertain 
what  its  exact  effect  upon  the  regimen  of  the  river  below  Bayou  Eapides 
will  be.  Nor  is  it  certain  that  the  wing-dam  and  training-wall  when 
completed  to  the  height  of  10  feet  on  the  gauge  will  cau^e  a  deposit 
sufficient  to  protect  the  bank  as  far  down  as  Beauregard  street.  It 
may  be  necessary  to  increase  their  height,  and  also  to  build  another 
spurdam  further  down,  say  at  the  foot  of  Elliott  street.  For  these 
purposes  it  is  recommended  that  an  additional  amount  of  $10,000  be 
appropriated. 

The  wing-dam  and  training- wall  under  the  present  project  and  appro- 
priation will  be  completed  as  soon  as  the  river  falls  sufficiently  to  enable 
the  work  to  proceed  economically.  The  amount  available  for  next  fiscal 
year  will  be  used  to  complete  tbe  projected  work  at  Alexandria  Harbor, 
to  care  for  the  property  stored  at  Sbreveport  and  Alexandria,  and  to 
reserve  a  portion  for  use  in  removing  jams  next  winter  and  spring. 
During  the  coming  low- water  season  but  little,  if  any,  work  can  be  done. 
With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1887,  it  is 
proposed  to  continue  the  improvement  of  the  river  by  means  of  snag- 
boats  and  sliore  parties  below  and  above  Sbreveport,  to  complete  the 
improvement  at  the  falls  of  Alexandria  and  extend  the  work  for  the 
protection  of  the  harbor  at  Alexandria,  if  authority  be  granted  for  such 
extension.  It  is  also  deemed  advisable  that  a  survey  of  Red  River  be 
made  from  Fulton,  Ark.,  to  its  mouth.  This  survey  would  be  of  the 
utmost  importance  in  determining  the  future  methods  of  improving  the 
river.  An  estimate  for  the  survey  has  already  been  submitted  to  the 
Department.  The  amount  of  the  estimate  is  $45,000,  but  if  the  comple- 
tion of  the  survey  of  Bayou  Pierre  be  authorized  as  contemplated, 
this  estimate  may  be  reduced  to  (40,000  (as  the  latter  survey  includes  a 
portion  of  Eed  Kiver),  provided  the  amount  becomes  available  earl^'  in 
the  season. 

Appropriations  aggregating  $535,765.50  were  made  at  intervals  be- 
tween the  years  1828  and  1852.  The  present  improvement  dates  from 
1872,  and  thQ^ following  amounts  have  been  appropriated :  ' 

By  act  approved  Jnne  10,  1872,  for  improving  Tone's  Bayou $20,000  00 

By  act  approved  June  10,  1872.  fur  removing  raft 150,000  00 

By  act  approved  March  3,  1H7.<  ft>r  removing  raft 80, 0<K)  00 

By  act  approved  June  23,  1874,  for  removing  raft 50,000  00 

By  act  approved  March  3,  1875,  for  removing  raft 20, 000  00 

By  act  approved  August  14,  1876,  for  removing  raft  and  closing  Tone's 

Bayou 35,000  00 

Allotment  August  27, 1877,  for  closing  Tone's  Bayou 4, 500  00 

By  act  approved  February  7,  1878,  for  removing  raft,  &c 6, 000  00 

By  act  approved  June  18,  1878,  for  removing  raft  and  closing  Toue's 

Bayou 24,000  00 

By  act  approved  Jnne  18,  1878,  for  removing  snags  and  other  obstructions.  25, 000  00 
By  act  approved  March  3,  1879,  for  removing  raft  and  closing  Tone's 

Bayou 15,000  00 

By  act  approved  March  3,  1879,  for  removing  obstructions 22, 500  00 

By  act  approved  March  3,  1879,  for  improving  upper  river  from  Fulton, 

Ark.,  to  head  of  raft 10,000  00 

By  act  approved  June  14,  1880,  for  improving  upper  river  from  Fulton, 

Ark.,  to  head  of  raft 10,000  00 

By  act  approved  June  14,  1880,  for  the  removing  raft  and  closing  Tone's 

Bayou 25,000  00 

By  act  approved  June  14, 1880,  for  removing  obstructions ^ ^^^  ^ 


1480   KEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

By  ac(  approved  March  3,  1881,  for  removing  obstruct  ions $10,000  00 

By  iki^t  ujiprtived  March  3,  IH^l,  for  removing  rdft   and  closing  Tone's 

Liiyoii 10,000  00 

By  act  piiSHia  AnxusC  2,  1882,  for  improvin);  Re.l  River 75, 000  00 

By  act  uppnivedJaly  5,  lOH,  foe  improving;  Bed  River.'. 75,000  00 

Amuuot  appropriated  since  I6?a 727,0«0  00 

Amount  expended  to  J  iile  ,10,  1885  (including  otitatauding  liabilitiee) 7li,Qi'  67 

Money  statement. 

AmoiiDt  appropriated  by  act  approved  July  5,  ISSl $75,000  00 

July  t,  18d'i,  amount  expended  during  ftacal  year,  exclusive  of 

oiitstandiugLtabilLtiesJiilj  1,  160* 162,012  80 

July  1,  las5,  ontstaadiug  liabilitiBs 14  87 

C2,(H7  67 

July  1, 188.'),  amount  available 12,972  33 

!  Amoiiut  that  can  be  profllably  expanded  in  fiHcJal  year  ending  June  :W.  1087     9u,m)  00 
And,  in  addition,  for  mirvey  of  Rud  River,  Louisiana  and  Ar^ausos 4r>,liO0  PO 
Submitted  in  compliance  with  rcquireineutsof  section  2  of  liver  and 
harlHir  act«  of  I8e6  aud  1»67. 


REPORT  or  CAPTAIN  B.  F.  WHITE. 

United  Statkb  Skag-boat  C.  W.  Howbll. 

Skrereporl,  La.,  Hag  att,  ISS. 
Captain:  I  have  tho  honor  to  submit  the  following  report  of  operationa  oftbr 
United  tstiitOB  snag-boat  i  .  W,  Howell,  in  Red  River,  Louisiana  and  Arkaiisag,  froiii 
July  10,  l';84,  to  March  1,  t>M^.  Under  inHtructions  from  Mnjor  Millir,  I  coiumnirrd 
Tvork  on  July  10,  18»4,  filtini;  the  Howell  for  Kervicp,  and  on  the  15th  Htuttinl  fot 
Upper  Krtd  River  to  do  some  work.  On  thn  I7th  I  returned  to  Shrevnpori,  and  tli« 
following  day  started  fur  New  Orleans  to  hai-e  some  necessary  n^pairs  dune  to  the 

On  tho  way  down  some  iieccsunrv  linasuing  was  done.  On  the  2l8t  Now  OrIf»n» 
was  reiiched,  and  the  hi»it  made  last  on  Die  Al^icrB  side  ut  10.:iO  a.  m.  Without  Mi; 
work  nss  begun,  enKiiieen>  repairin;;  ami  ri'filting  Ifaeir  departuipnl,  carpeuteni pnt- 
tiUR  in  new  bulkheads,  denkinj:,  &c.  August  I  the  boat  went  into  the  luariue  iij 
docic ;  the  bottom  was  n-imiriMl,  tliree  new  plates  put  ill,  scraped,  aud  tho  platiui: 
oonl-tarred.  Ou  tbeUlhshe  was  let  out  and  towed  to  the  foot  of  Girard  street,  on  ibt 
New  Orleans  side. 

On  the  1  Jtb,  the  repiiirs  beinic  completed,  we  started  for  Alcxnndrin,  nnder  onirn 


n  M»ji>r  Miller  to  await  his  arrival  therit,  and  reaebed  the  up(>er  fallM  August  K 
wiit-re  we  lay  until  August  ^,  when  Majtir  Miller  anil  Captain  Bcrglnnd  reached  ibr 
boat  ou  an  iuspeclion  tour,  and  remaiufd  until  the  following  day.  Acting;  uudrria- 
structioiis  from  jnu  I  Iiegau  suagKiug  at  nnce,  liiit  worked  one  day  only,  when  amf- 
senicer  from  Captain  Diirey  i-eachrd  ns  and  ivtHinFdth«  United  States  steamer  Tboou 
B.  Flureiiuo  sunk  and  in  need  of  ininiediate  help.  The  boat  started  at  oncv  to  tt-r 
aisistaiire,  and  on  the  morning  of  the  27th  found  her  on  the  O.  K.  Bur,  tiint. 
Every  means  ill  our  power  was  enlisteil  t»  save  her,  but  not  nntil  Septeinl>er  ti-li<l  1 
get  herufliiat,  and  then  only  after  the  cn bin  bad  fallen  off  and  everything  lieaTytud 
been  reraoveii.  She  was  then  placed  in  a  safe  position,  in  charge  nf  a  watchmi*- 
From  Segitcniber  rt  until  November  12  the  boat  continued  snagging  from  0.  E- 
Bar  to  Montgomery,  without  the  loss  of  a  day. 

OuI4oveniliurl2,  under  your  inxtruct  ions,  the  fioircfl.  in  charge  of  J.  II.  I>>nis,lwl 
the  Florenre  in  tow  and  atjkrted  for  the  mouth  of  Red  River,  and  on  the  17ih  Ipft  i" 
there  in  charge  of  the  watchman  sent  by  you.  The  Homll  then  started  back  uv  tb* 
river,  working  an  >-he  went,  nntil.^uint  Munrice  wusreurhed.  Asaresnltof  thisnort 
It  may  lie  said  that  up  to  this  point  ttie  river  has,  perha|>s,  never  been  so  frtv  rnM 
snags  or  olistructionsof  any  kind.  On  Sunilay,  December  2t^,  raius  of  unpreceileuuJ 
extent  began.  In  twenty- four  hours  the  river  rose  some  20  feet,  putting  a  stop  tosndi 
low-water  work  as  had  been  done  huretofiire.  The  rise,  however,  enabled  the  bMlw 
reach  other  iin)H)rtaut  work,  but  its  cinitinnation  diminished  the  boat's  usefnlii"*' 
January  20,  Ir^,  the  boat  arriveil  at  Shreve port,  aud  I  again  took  charge.  Unit 
your  instructious  we  started  do wn-streain,  removing  allfioatiug  obstrnctioos,  if^ 
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reached  Cotile  January  30.  From  thai  point  I  telegraphed  you  that  the  work  was 
too  much  scattered  and  would  not  justify  the  expense  of  continuing. 

On  February  "i,  I  received  your  telegram  instructing  me  to  return  to  Sbreveport, 
stopping  at  Cotton  Point  to  take  on  the  Bayou  Pierre  survey  property,  which  we  did, 
reaching  Shreveport  on  the  6th. 

On  the  lOth  under  instructions  from  yon,  and  at  the  request  of  steamboat  men,  I  pro- 
ceeded to  Upper  Red  River,  removing  jams  and  snags.  The  work  was  carried  as  far 
as  Garland  City,  Ark.,  when  the  river  suddenly  began  rising.  I  then  concluded  to 
suspend  operations,  as  it  was  impracticable  to  do  further  efficient  work,  and  return 
to  Shreveport,  La.,  which  I  did,  and  laid  the  boat  up  under  your  instructions,  keeping 
only  a  reduced  crew,  that  the  boat  might  be  in  readiness  in  the  event  of  a  jam  occur- 
ring in  the  raft  region. 

.  I  would  respectfully  recommend  that  the  Howell  be  sent  to  Upper  Red  River  when 
the  water  is  at  a  proper  stage,  to  work  from  Garland  City  to  Fulton,  Ark.,  that  part 
of  the  river  having  never  received  the  attention  due  it,  and  is  very  dangerous  to  navi- 
gation, especially  at  night. 

After  the  above  work  is  completed,  or  should  the  Howell  be  withdrawn  because  of 
high  or  low  water,  she  could  be  sent  to  the  wreck  of  the  Era  No.  7,  at  Cotton  Point, 
to  resume  the  work  left  by  her  at  the  close  of  the  season  of  18f^3,  and  work  toward 
Shreveport.  This  part  of  the  river  is  very  narrow,  and  the  bed  is  full  of  logs,  the  re- 
moval of  which  would  allow  the  bottom  to  scour  and  enlarge  the  channel,  thereby,  I 
believe,  afifording  great  protection  to  the  banks  and  lessening  the  necessity  for  levers. 

In  Upper  Red  River,  the  island  known  as  Rush  Point  Tow-head  and  several  others 
in  the  middle  of  the  river  catch  the  drift  coming  down,  thus  forming  jams  and  ob- 
structions to  navigation.  Their  removal  by  dredging  would  reduce  the  expense  of 
removing  subsequent  obstructions,  or  obviate  it  entirely  by  straightenirg  the  river. 

I  wonid  further  recommend  that  a  small  steamboat  of,  say,  16  feet  beam,  by  75  feet 
long,  of  12  inches  draught  of  water,  to  cost  not  exceeding  $800,  be  purchased  or  built, 
to  act  as  a  tender  for  this  boat  when  at  work,  as  a  great  deal  of  expense  and  valuable 
time,  especially  at  dead  low  water,  is  lost  in  going  to  and  fro  for  fuel  and  supplies, 
often  necessitating  a  stoppage  of  work  while  the  crew  is  away  in  the  skiffs.  During 
the  past  reason  it  became  necessary  to  transfer  wood  in  skiffs,  as  the  water  was  too 
low  to  admit  of  the  steamer  crossing  the  bars  without  first  removing  the  logs  and 
drift.  Such  a  boat  could  be  manned  by  the  crew  of  the  How*ll  when  needed;  the 
extra  expense  would  be  for  a  watchman  when  she  was  not  in  service. 

I  was  absent  from  the  Howell  from  September  6  until  October  15,  1884,  under  your 
orders,  arranging  for  repairs  to  the  steamer  Florepce  ;  from  that  date  until  Nov<  mb^r 
24,  on  account  of  sickness,  and  from  November  24,  1^84,  to  January  20,  ISCo,  while 
acting  as  inspector  on  the  ^Florence,  then  imdergoing  repairs  at  Saint  Louis,  Mo. 
During  my  absence  she  was  under  the  command  of  J.  H.  Lewis,  and  the  work  done 
was  very  satisfactory  to  steamboatmen. 

At  different  points  on  the  river  were  found  great  masses  of  logs,  varying  in  circum- 
ference from  6  to  18  feet  at  the  butt,  and  60  to  120  feet  long,  re([niring  several  saw 
cuts  before  removal.  Notably  was  this  the  case  at  Montgomery,  O.  K.  Reach,  Black 
Hawk,  Topftka,  Dimu'sBend,  O.  K.  Bend,  Coco  Point,  Mirabeau  Reach,  Prndhomme's 
Bend,  S.  P.  Landing,  Saint  Maurice,  Closo  Point,  Rosa  Bar,  and  Le  Compte's.  There 
was,  indeed,  not  a  mile  of  river  in  which  no  work  was  found.  At  man^  points  hun- 
dreds of  logs  were  piled  together,  throwing  the  current  against  the  banks  and  entail- 
ing serious  loss  to  the  owners.  In  every  such  instance  we  have  succeeded  in  restoring 
the  channel  to  its  former  location  and  stopping  the  caving  bank. 

At  Montgomery  the  removal  of  a  large  bed  of  logs  opened  a  new  and  bettor  chauMel, 
and  apparently  prevented  great  injury  to  the  towu  thereby,  as  the  current  set  against 
and  was  uudermiuing  the  bank  on  which  it  is  located. 

The  following  is  a  summary  of  the  work  done  during  the  season : 

Snags  pulled 1,238 

Stumps  pulled 52 

Side  jams  removed 5 

Shore  snagn  cut • 1,079 

Leaning  trees  cut 26 

Steamer  Lizzie  Hopkins's  shaft  removed  ;  steamer  Gossamer's  hull  removed;  United 
St>ates  steamer  T.  B.  Florence,  sunk  in  O.  K.  Bend,  raised  and  towed  to  the  mouth 
of  Red  River. 

Very  respectfully,  your  obedient  servant, 

E.  F.  White, 
Captain  United  States  Svay-hoat  C,  W,  HoxcelL 

Capt.  Eric  Bkroland, 

Corps  of  Engineers^  U,  S,  A. 
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BEPOKT  OF  MR.  J.  T.   DORET,  8UPERINTRNDKNT. 

Memphis,  Tenn.,  May  2^  189S. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  accomplished 
under  my  supervision  on  Red  River,  Louisiana,  for  the  year  ending  Jane  :iO,  1^ 
The  work  under  ray  charge  on  Red  River  during  this  seanon  has  been  priucipally 
above  Shreveport,  and  sucn  work  as  could  only  be  accomplished  during  the  low-wak; 
season,  embracing  that  portion  of  the  river  from  Shreveport  to  the  Arkansas  line,  iod 
below  Shreveport  to  Loggy  Bayou. 

The  peculiar  character  of  this  part  of  Red  River  requires  constant  attention,  »od 
has  since  the  removal  of  the  raft  by  Lieutenant  W<K>dniff  in  1873.  Very  little  work 
was  necessary  with  the  Florence  this  year  on  account  of  the  light  rnn  of  driO>,  ud 
the  work  was  confined  to  cutting  and  pulling  out  such  obstructions  as  were  eXii<«Hl 
at  the  low-water  stage.  The  water  being  very  low  in  September,  and  in  compliuce 
with  your  orders,  I  began  work,  my  object  being  to  use  as  large  a  force  aspotfibk 
and  complete  it  before  the  river  rose.  I  organized  three  shore  parties  and  began  vork 
by  dividing  the  distances  from  Shreveport  to  the  Arkansas  line  into  three  parts. 

The  party  on  the  upper  end  was  quartered  on  a  small  steamboat ;  this  wm  dooe 
on  account  of  the  isolated  portion  of  the  river  iVom  the  Arkansas  line  to  Gilmer  and 
the  impossibility  of  getting  drinking  water,  except  at  Gilmer,  for  the  laborers,  nia& 
it  necessary  to  have  a  boat  to  carry  a  week's  supply  of  water,  as  the  river  water  tu 
«o  brackish  that  it  was  not  fit  to  drink.  The  two  parties  on  the  lower  portion  war 
in  cauips  of  twenty- five  laborers  each. 

My  openitions  began  at  Gilmer,  using  steamer  Alpha  for  quarters.  It  wasneeei- 
sary  to  work  over  this  portion  especially  with  as  much  dispatch  as  possi ble  before 
there  was  a  rise,  the  water  at  this  time  being  very  low.  This  being  the  first  attempt 
at  work  of  this  character  above  Gilmer  since  the  raft  had  been  cut  oat,  it  was  notof 
object  to  make  a  thorough  piece  of  work  of  it,  but  only  to  cut  those  snags  which  were 
most  in  the  way  during  low  water,  especially  the  dangerous  ones  on  the  points. 

The  distance  from  Gilmer  to  Bargetown,  about  30  miles,  was  worked  over  iota 
<lays;  then  the  boat  worked  her  way  out.  The  eutire  distance  worked  over  dnrini 
the  season  by  the  three  parties  was  150  miles,  ext<endiug  from  70  miles  below  ShrrT»- 
port  to  80  miles  above.  The  total  amount  of  work  accomplished  from  September l» 
December  7,  1884,  was  as  follows: 

Snags  cut  off  at  low  water _. 3,(55 

Stumps  cut , 3,1^ 

Shore  snags  cut  off ^IH 

Leaning  trees  cut 6,^ 

Rods  of  bank  cleared  of  willows. h,^ 

DaysMabor 4,13? 

The  season  was  especially  favorable  for  the  work  on  account  of  the  low  stJ^o' 
water.  During  low  stages  the  snag-boats  when  in 'operation  are  under  heavy  ex- 
penses, and  it  is  economy  to  pass  over  a  great  distance,  removing  such  obstructiotf 
as  cannot  be  removed  by  shore  parties.  Hence  the  advantages  of  working  parties  ofl 
shore.  They  assist  the  snag-boats  in  doing  more  effectual  work ;  they  lessen  i^ 
number  of  Heating  obstacles,  and  more  labor  can  be  operated  at  leas  cost  than  vitii 
Ihe  bi>at  alone. 

I  would  respectfully  recommend  that  there  be  $20,000  allotted  to  the  improves^^ 
of  Red  River  from  Fulton,  Ark.,  to  Shreveport,  La.,  $i,000  to  be  used  by  shore  pjtftiei 
and  $1*2,000  used  for  working  the  steamer  Florence,  when  practicable.  From  Shreve- 
port to  Loggy  Bayou  there  in  sufficient  work  for  shore  parties  to  expend  $5,OU0;  bel- 
low this  point  I  am  not  sufficiently  posted  to  estimate  the  cost  of  snore  work.  Tbe 
season  for  shore  parties  to  opnrat*^  embraces  the  months  of  August,  September,  la^ 
October,  and  in  some  years  November  and  December.  The  months  of  April,  Miy, 
June,  and  July  are  likely  to  call  out  the  boats  for  service,  keeping  the  drift  broken 
up  to  prevent  jams,  which,  when  left  for  any  length  of  time,  become  serious  ob9t^l^ 
tions  very  difficult  to  remove. 

It  is  not  necessary  to  ke<*p  the  Florence  continually  at  work  above  Shreveport, but 
by  close  observation  as  to  the  rise  and  fall,  the  river  can  be  kept  open  by  making  tnp 
through  the  raft  region  and  removing  side  jams  as  the  water  begins  to  fall,  and  leario^ 
the  banks  clear  of  rack  heaps  so  that  the  drift  may  have  a  clear  run  during  the  next 
rise.  This  system  of  improvement  has  met  the  approval  of  those  inteiested  iotb* 
navigation  of  Upper  Red  River,  and  has  been  recommended  by  all  the  most  reliibi^ 
river  men. 

Hoping  my  work  has  so  far  met  with  your  approval,  I  am, 
Very  respectfully,  your  obedient  servant, 

J.  T.   DORRT, 

Capt.  Eric  Bkrgland,  Suptrintenii*^ 

Corps  of  Engineers,  U,  S.  A, 
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REPORT  OF  MR.   J.  W.   BEiMAN,   ASSISTANT  ENGINEER. 

Alexandria,  La.,  June  30, 1885. 

Sir  :  In  accordance  with  request  contained  in  your  letter  of  the  13th  instant,  I  haT« 
the  honor  to  submit  the  following  report  of  operations  at  this  point  during  the  past 
fiscal  .Tear.    The  works  of  improvement  under  my  charge  are  three : 

I.  '^he  excavation  of  the  channel  through  the  Upper  Falls  of  Red  River. 

II.  The  construction  of  a  wing-dam  across  the  west  chute  at  the  Lower  Falls,  and, 
in  connection  with  this,  the  removal  of  a  1ow-wat«r  dam  thrown  across  the  middls 
chute  in  I8dl  by  the  old  Red  River  Line  Steamboat  Company,  of  New  Orleans,  La. 

III.  The  conHtruction  of  a  wiug-dam  and  training-wall  for  the  protection  of  ths 
oity  front  and  the  improvemfint  of  the  harbor  of  Alexandria. 

I.— UPPER  FALLS. 

The  progress  in  the  work  of  improvement  at  the  Upper  Falls  has  not  been  all  that 
it  should  have  been,  still  there  was  an  evident  effort  on  the  part  of  the  contractor, 
Mr.  £.  P.  Doherty,  to  carry  forward  the  work  in  good  faith.  The  difBcnlties  of  this 
work  are  most  perplexing  and  trying.  Large  sedimentary  deposits,  up  to  4  feet  in 
depth,  not  washed  away  until  the  extreme  low-watt^r  current  has  acted  upon  them; 
steamboats  pasMing  almost  every  day  during  the  first  of  the  working  season,  and  the 
swiftness  of  the  current  over  the  falls,  are  some  of  the  sources  of  trouble  which  ren- 
der this  undertaking  both  diflflcalt  ana  dangerous.  During  the  month  of  July  the 
range  lines  and  the  level  benches  were  established. 

August  1,  Mr.  J.  R.  Johnson,  the  representative  of  Mr.  E.  P.  Doherty,  reported  to 
me.  He  at  once  employed  men  and  was  occupied  until  the  29th  of  the  mouth  in 
building  flat-boats  and  a  platform  upon  which  to  place  the  drilling  appliances  pro- 
vided for  the  work. 

August  15,  an  examination  was  made  of  the  condition  of  the  channel  between 
Sections  0  and  22  north.  Over  this  area  the  dredge-boat  Thos.  J.  Hemdon  had  oper- 
ated between  the  dates  December  1,  1883,  and  April  17,  1884.  The  previous  exami- 
nation of  this  portion  of  the  channel  was  made  February  9,  1884.  Between  that  date 
and  April  17,  following,  considerable  material  was  dredged  and  transferred  to  the 
Lower  Falls  dam.  The  determination  of  the  amount  of  excavation  bad  been  ren- 
dered impossible  by  the  extreme  high  stage  of  the  river.  The  data  obtained  by  this 
August  survey  indicat'Cd  a  total  excavation  of  1,218.4  cubic  yards  of  rock  removed 
by  the  dredge  Herndon  during  the  previous  fiscal  year.  Large  deposits  of  sand  were 
distributed  over  this  area,  and  borings  up  to  2  feet  had  to  be  taken  in  order  to  secure 
the  data  upon  which  this  estimate  is  based.  The  February  9  examination  indicated  a 
a  total  excavation  within  the  same  limits  of  1,162.9  cubic  yards,  which  indicates 
either  very  little  excavation  of  rock  in  place,  after  that  examination,  or  that  the 
fill  produced  during  the  falling  water  after  the  annual  rise  so  interfered  with  the  work 
of  sounding  as  to  falsify  the  indication  of  work  done  by  the  dredge  after  the  Febru- 
ary examination.  I  am  dispo$)ed  to  think  that  the  truth  is  between  the  two  hy- 
potheses, and  that  owing  to  the  sand  deposit  the  auger  in  all  oases  did  not  reach 
through  it  to  the  bottom  of  the  excavation. 

After  the  29th  of  August  blasting  operations  were  carried  on,  and  no  dredging 
was  done  until  the  2*M  of  December.  On  that  day  the  dredge-boat  Cincinnati  Belle 
was  placed  upon  the  work.  After  six  days  dredging  high  water  put  an  end  to  her  ef- 
fectiveness, and  very  little  dredging  was  done  after  December  28.  -She  remained  at 
this  point  until  the  20th  of  January  following.  During  her  stay  she  dredged  about  415 
cubic  yards  of  rock,  mud,  and  sand  (estimated  measurement  in  the  scow)  from  the 
same  area  over  which  the  Thos.  J.  Herndon  had  previously  operated.  What  propor- 
tion of  the  dredging  was  rock  material  displaced  by  blasting,  and  what  recent  sand 
deposit,  it  would  be  difficult  to  accurately  estimate.  It  is  fair  to  assume  that  the 
greater  portion  was  rock  displaced  by  blasting — probably  300  cubic  yards  would  be  a 
liiir  estimate  of  the  amount.  Soundings  taken  while  this  dredge  was  at  work  indi- 
cated that  the  channel  bed  had  not  been  thoroughly  broken  up  to  grade  line  by  the 
blasting  operations.  Approximate  data  with  reference  to  the  status  of  excavation  at 
the  Upper  Falls  may  be  tabulated  as  follows  : 

Cable  yards. 

Excavation  previous  to  December  1,  1883 137. 8 

Excavation  by  Thos.  J  Herndon,  December  1,1883,  to  April  17,1884 1,218.4 

Excavation  by  Cincinnati  Belle,  December  22,  1884,  to  January  20,  1885 300 

Excavation  under  the  contract  to  date 1, 656. 2 

Projected  excavation  as  per  eltimate  of  August,  1883 7,842.6 

Projected  excavation  uncompleted j 6, 186.4 
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IJl.jst iupj  Mj)(.r;iMon5*  urre  continued  from  August  29  until  December  2^^.  The  whole 
of  th«  north  portion  of  the  projected  improvement  from  Section  0  to  SectioD  22  was 
worked  over,  also  a  strip  of  2t)  feet  wide  from  the  west  Iwnndary  ]\^o.  and  ^iJOfeet 
lon^  from  St*ciioii  0  to  Se<:tion  IH,  south.  There  remained  uuwork<*«l  ''V  blaHtiogor 
dredjring  the  area  55  feet  wide  from  the  east  boundary  line,  and  4-«'  leet  long  from 
Section  0  to  Section  1(T,  south,  and  the  triangular  space  between  the  two  portions  of 
the  work.  The  drill  more  nse»l  wns  an  Ingersoll  ** Eclipse,"  with  IH-iiich  cylinder, 
with  variable  stroke.  Another  Hrill.  the  *' Dynamic  Rock,"  J.  Mason  &.  Co.,  mana* 
facturers,  with  same  size  cylinder,  was  also  used  to  some  extent,  but  its 'working  was 
somewhat  less  satisfactory  and  reliable  than  the  lugernoll. 

The  drilling  plant  consisted  of  a  flat-boat  28  feet  long,  18  feet  wide,  and  2  feet  3 
inches  in  depth.  Upon  this  was  placed  a  small  upright  boiler,  and  connected  with 
this  by  ropes  a  platform  or  raft  28  feet  long  by  14  feet  wide.  Upon  this  was  thedrU 
and  other  drilling  and  blasting  appliances.  In  the  working  of  this  plant  a  crew  of 
six  men  was  employed,  a  man  to  run  the  drill,  two  platform  men  to  assist  him,  an  en- 
gineer to  look  after  the  boiler,  ahian  in  charge  of  the  dynamite  and  the  blasting.and 
one  skiff  man. 

In  drilling,  the  tripod  was  nsuftily  placed  near  one  side  of  the  platform,  thednll 
rod  just  clearing  the  upper  outer  edge  of  the  plat'orm.  In  other  words,  the  drilliog 
^was  done  from  the  platform,  and  not  through  it.  Each  hole  was  drilled  at  an  au^le 
of  45  degrees  with  the  horizon,  and  to  a  point  1  foot  below  the  grade  Imeoftbe 
excavation.  A  hole  5  feet  deep  could  be  drilled  in  ten  minutes,  under  favorable 
conditions;  but  considerable  trouble  was  experienced  from  the  gravel  which  the 
swift  current  was  constantly  sweeping  into  the  hole,  choking  it  up,  and  cloggiD|;tbe 
action  of  the  drill.  As  soon  as  the  hole  had  been  drilled,  a  hand-pnmp,  made  ont  of 
tin,  2^  inches  in  diameter,  with  ordinary  flap  valve,  was  inserted,  and  the  bole 
cleaned  out. 

The  charge  of  dynamite,  inclosed  in  a  cylinder  2  inches  in  diameter  with  its  io* 
Bulated  wire  attachment,  was  then  passed  down  through  the  pump  barrel,  the  pnmp 
withdrawn,  and  the  wire  made  fast  to  the  top  of  a  pole  standing  in  a  hole  drilled  for 
its  reception  near  the  center  of  the  area  to  be  blasted  out.  The  sediment  of  the  riTer, 
gravel  and  sand,  tilled  the  hole,  and  no  other  tamping  was  employed. 

Nine  holes,  from  4|  to  5  feet  apart,  were  thus  drilled  and  loaded.  The  wires  were 
then  all  removed  from  the  pole,  the  connections  made  with  the  insulated  wire  cables, 
the  platform  and  flat-boat  drawn  by  means  of  a  windlass  at  the  bow  of  the  flat  boat^ 
about  30  teet  from  the  charges,  the  cables  connected  w^th  the  two  poles  of  the  ex- 
plodei,  a  Laflin  and  Rand  machine,  and  the  charges  exploded.  Two  sets  of  nine  boles 
was  a  fair  day's  work.  The  nine  holes  were  arranged  in  two  parallel  lines,  five  in 
one,  and  four  in  the  other,  each  one  of  the  four  holes  opposite  a  space  in  the  other 
line,  as  follows:  ^o^c>^o°o^-  1'^®  cartridge  cans  were  2  inches  in  diameter,  made  of 
common  sheet-tin,  and  of  diflvrent  lengths  to  suit  the  charge.  Atlas  powder,  7b 
and  40  per  cent,  nitro-glycerine,  was  mostly  used.  The  commercial  candl(38  of  dyna- 
mite were  emptied  out  of  their  paper  envelopes.  This  loose  powder,  loaded  into  the 
cauH.  was  tamped  with  a  wooden  rod,  a  hole  was  made  to  the  center  of  the  ma»s  ^^^ 
platmum  fuze  inserted,  the  hole  tilled  with  dynamite,  the  top  of  the  can  closed  with 
a  tight-titting  cork,  and  soap  or  pitch  smeared  over  cork  and  can  at  their  inter>*ci!«»n 
(the  insulated  fuze  wire  passing  out  at  the  side  between  the  cork  and  the  can),  and 
the  cartridge  was  ready  for  use.  In  the  deepest  holes,  which  were  about  5  feet  in 
depth,  2  pounds  of  75  per  cent,  dynamite  was  the  usual  charge. 

During  the  seasop  2,075  pounds  of  dynamite  of  diflerent  degrees  of  strength,  4^,  50 
and  75  per  cent*  nitro-glycerine,  were  used.  The  season  was  an  exceptionally  long 
one,  and  more  could  have  been  accomplished  had  the  contractor  been  at  work  blast- 
ing on  the  1st  instead  of  the  29th  of  August.  All  the  blasting  could  have  been  com- 
pleted, and  at  the  lowest  stage  of  water  a  light-draught  dredge  could  have  reniored 
the  rock  displaced,  when  there  was  no  interference  from  passing  steamboats,  which 
during  tie  eotton  season  are  an  almost  constant  source  of  annoyance,  and  much  tin* 
is  lost  for  this  reason.  Th.-  s  iperintemlent  representing  the  contractor  duriugtbe 
greater  portit>n  of  the  workiii'^  setisou  was  Mr.  Charles  H.  Taliaferro,  who  defierres 
much  credit  for  the  intelligence  manifested  in  the  discharge  of  his  duties. 


II.— LOWER  FALLS. 

September  1,  a  party  of  three  men  was  employed  In  clearing  the  middle  clmteat 
the  Lower  Falls  of  the  rock  remaining  after  the  dreilging  operations  of  Noveiiil»cr, 
1883.  Soundings  taken  on  September  23  indicated  that  this  channel  was  enii^'y 
cleared  of  all  ohstructions.  Soundings  both  above  and  on  the  line  of  the  dainr^ 
moved  showed  a  very  uniform  depth,  varying  but  li#!le  from  3.6  teet.  Sounding* 
on  a  line  below  the  site  of  dam,  and  on  lino  with  Bailey's  Dam,  showed  a  depth  rary- 
ing  but  little  from  3..'>  feet,  the  Alexandria  gauge  indicating  exactly  2  feet  of  water 
al^ve  the  low-water  V^vtil  of  1881.    The  rock  removed  was  deposited  on  the  d** 
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across  the  west  chute.  The  415  cubic  yards  of  dredgiuf^s  removed  from  the  Upper 
Falls  iu  December  and  January  were  deposited  on  the  west  wing  of  the  dam  across 
the  west  chute  at  the  Lower  Falls ;  this,  with  about  ',iO  yards  removed  from  the  mid- 
dle chute  and  deposited  on  the  east  wing,  makes  in  all  deposited  in  the  water  over 
the  6ite  of  the  dam  445  cubic  yards  of  dredgings,  rock,  mud,  and  sand. 

UI.— ALEXANDRIA  UARBOR. 

The  projected  improvement  of  the  Alexandria  Harbor  contemplates  the  protection 
of  th»*  right  bank  of  Red  River  from  the  Lower  Falls  to  the  head  of  Beauregard  street. 
This  is  a  conoRve  bend,  which  has  been  wearing  away  steadily  since  the  construction 
of  the  Bailey  Dam  by  the  United  States  Army  iu  the  spring  of  lri64.  This  structure 
has  no  doubt  had  such  anefiect  upon  the  regimen  of  the  river  as  to  increase  most  seri- 
ously this  caving  of  the  bank.  The  reason  for  the  project  recommended  by  you,  and 
approved  by  the  Chicif  of  Engineers,  is  set  forth  in  your  letter  to  the  Chief  of  Engi- 
neers under  date  of  October  24,  18^4.  The  conditions  existing  at  that  date  and  the 
plan  of  improvement  as  set  forth  in  the  same  communication  are  as  follows: 

There  has  been  very  little  change  in  the  low- water  shore-lines  since  1874  between 
Bayou  Rapides  and  Madison  street,  while  below  Madison  street  the  distance  lietween 
the  contours  of  the  top  of  the  bank  and  low  water  has  lesseued.  These  effects  are 
probably  due  to  the  erosion  of  the  bank  along  the  upper  portion  at  time  of  high 
water,  the  bank  there  containing  a  large  proportion  of  sand,  and  to  the  undermining 
action  along  the  lower  part,  the  bank  here  being  stiff  clay  on  a  stratum  of  qnicksand 
overlying  a  soft  sandstone  at  the  zero  water-line.  The  ercision  of  the  bank  along  the 
upper  portion  will  probably  cease  on  completion  of  the  dam  under  progress  at  the 
Lower  Falls.  To  prevent  the  undermining  of  the  lower  portion  referred  to  above,  it 
is  proposed  to  build  a  crib  and  stone  wing-dam  and  training-wall  in  the  position 
shown  on  tracing,  the  wing-dam  to  be  160  feet  long,  with  crest  10  feet  above  zero 
of  the  gauge,  extending  from  the  lO-foot  contour  line  on  the  bank,  and  making  an 
angle  of  about  45  degrees  with  the  normal  to  the  bank,  the  training-wall  to  be  360 
feet  in  length  and  10  feet  above  zero,  extending  from  the  toe  of  the  wing-dam  and 
approximately  imrallel  with  top  of  bank.     The  detail  Is  of  construction  are  as  follows : 

Foundation. — Log  cribs,  20  by  30  feet  in  the  middle  and  20  by  20  feet  in  the  aprons, 
with  height  equal  to  depth  of  water  at  zero  of  gauge.  A  platform  of  eight  logs  is 
bnilt  on  the  tirst  layer  of  logs  at  the  center  of  the  crib  aud  longitudinal  to  the  dam. 
Five  logs  about  5  feet  apart  and  parallel  to  the  platform  to  be  placed  on  each  round 
of  logs  of  the  crib.  No  two  of  these  logs  to  be  in  the  same  vertical  plane.  Logs  of 
the  cribs  to  be  notched  down  and  drift-bolted  at  the  coruers.  The  transverse  logs, 
except  in  the  aprons,  to  be  fastened  together,  two  and  two,  with  36- inch  bolts  1  inch 
in  diameter,  washers  at  top  aud  bottom,  and  a  uut.  To  he  built  in  place  and  sunk 
with  rock  placed  on  the  platform,  then  the  whole  tilled  with  rock.  Where  the  foun- 
dation is  not  in  water,  as  on  the  side  of  the  bank,  this  foundation  may  be  omitted, 
and  the  cribs  built  on  the  ground,  a  platform  being  placed  on  the  bottom  logs,  and 
the  five  logs  on  the  next  two  rounds  of  logs.  Riprap  to  Im  placed  on  the  bank  at 
front  aud  back  of  the  dam  and  crib  filled  iu  with  6  feet  of  riprap. 

Dam.  -To  be  built  over  the  center  of  the  fonndation  and  iu  cribs  20  feet  long,  30 
feet  base,  15- feet  crown,  slope  1-J  on  1  on  the  upper  side,  and  vertical  on  the  lower. 
Logs  notched  and  dritt-bolted  at  corners,  and  transverse  logs  bolted  as  iu  foundation. 
The  bottom  log  of  the  crib  being  fastened  to  the  top  log  of  the  foundation  with  bolts. 

TraiHtnij-wall. — Built  as  wing-dam,  except  that  it  only  has  the  aprons  on  the  river 
side.  Foundation  aud  apron  built  in  one  crib,  20  feet  long  aud  25  feet  wide;  the 
training- wall  to  have  15  feet  base,  5  feet  crown,  slope  1  on  1  on  front  aud  vertical 
back. 

November  17  work  was  commenced  in  accordance  with  the  above  project,  and  from 
that  day  pnshed  forward  until  the  2Sth  day  of  December.  At  that  date  the  dam  had 
been  completed  to  the  height  of  10  feet  above  the  zero  plane  of  the  Alexandria 
gauge,  and  60  feet  of  the  training- wall  had  been  completed  to  within  6  feet  of  it^t 
crest.  A  crib  had  also  been  placed  in  position  and  lashed  to  the  more  stable  portion 
of  the  wall,  but  not  ballasted.  A  sudden  rise  of  25  feet  of  water  iu  three  days  put 
a  stop  to  construction,  and  nothing  has  been  done  since  that  dat>e.  There  remains 
to  be  completed  the  back  apron  of  the  dam,  280  feet  of  the  training-wall,  and  the 
uncompleted  portion  of  the  first  80  feet  of  the  training-wall. 

During  Jannary  and  up  to  the  15th  day  of  February  a  force  of  men  and  teams  was 
4*raployed  in  quarrying  rock  and  depositing  it  oii  the  high  bank  above  the  Lower 
Fall:*. '  All  logs  cut  were  also  hauled  to  the  same  point.  These  materials  are  all  ready 
for  quick  delivery  at  the  training-wall  as  soon  as  the  stage  of  water  in  the  river  will 
warrant  the  resumption  of  work. 

Sufficient  materials  are  on  hand  for  the  completion  of  dam  and  training- wall,  with 
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possibly  the  exception  of  rock.    Caving  of  the  banks  has  taken  place  dnring  and 
since  the  high  water  of  the  last  days  of  December  up  to  date,  as  follows : 

Feei 

At  head  of  Monroe  street,  just  above  wing-dam 2.2 

At  Madison  street,  just  below  wing-dam 39 

At  St.  Anne  street'. 13.8 

At  Sc(»t.t  street 29 

At  Elliott  street... 17 

At  Fisk  street. 6 

At  Beauregard  street 15.9 

The  most  of  the  caving  took  place  previons  to  the  7th  of  March,  and  at  Madisoo 
and  Srott  streets.  During  March  some  velocity  observations  were  made,  which  iodi- 
cated  tbe  direction  and  velocity  of  currents  over  the  crest  of  the  dam,  also  ia  tbe 
channel  of  the  river  beyond  the  outer  end.  At  that  stage  of  water  there  was 
considerable  boiling,  due  to  horizontal  and  vertical  eddies,  from  just  below  thed»m 
down  to  St.  Anne  street.  Until  the  completion  of  the  Lower  Falls  Dam  it  is  somevhal 
uncertain  what  its  exact  efi'ect  upon  the  regimen  of  the  river  below  Bayou  Rapide* 
will  be.  As  a  result  of  the  observations  of  the  action  of  the  river  dnring  the  ImI 
high-water  stage,  I  would  advise  that  the  crib-work  of  the  Madison  street  Dam  be 
carried  up  to  the  20-foot  level,  and  a  row  of  close-squared  timbers,  12  inches  by  12 
inches  by  40  feet,  be  set  jnst  inside  the  back  of  the  dam,  with  wale  timbers  1:^  inches 
by  6  inches  in  cross-section,  bolted  to  them  by  1-inch  machine  bolts  near  their  top. 
Squared  timber  is  proposed,  because  it  will  be  more  exposed  than  the  lower  portion 
of  the  structure  to  the  alternate  action  of  aii^  and  water. 

I  would  also  advise  that  a  dam,  and  training-wall  on  the  same  plan  as  the  Madison- 
street  Dam  be  built  out  from  the  head  of  Elliott  street.  Ten  thousand  dollars  coald 
proUtably  be  employed  in  its  construction.  I  would  not  at  present  advise  the  pro- 
longation of  the  training- wall  of  the  Madison-street  Dam ;  being  satisfied  that  more 
protection  for  the  same  expenditure  will  result  by  building  a  spnr-dam  at  Elliott 
street. 

I  take  pleasure  in  stating  that  the  criminal  suit  brought  against  me  upon  informa- 
tion by  the  ex-district  attorney  of  the  twelfth  judicialdistrict  of  the  State  of  Lon- 
isisna,  which  has  been  pending  since  October,  lbH*.{,  was  dismissed  at  tbe  Octolier 
term  of  the  court,  1884.  Throughout  all  the  proceedings  the  judge  has  been  most  fair 
in  passing  upon  the  case;  and  since  the  election  of  Mr.  J.  C.  Wickliife  to  theoffiee 
of  district  attorney,  all  the  ofQeers  of  the  court  have  been  most  courteous  while  ear- 
rying  out  the  necessary  nroceediugs  under  the  ill-advised  action,  to  say  the  least,  of 
the  former  pro'*ecutiiig  officer. 

In  closing  this  report,  I  would  express  my  appreciation  of  the  energy  and  loyaltjof 
all  those  connected  with  the  works  of  improvement  under  my  charge;  foremen  and 
laborers  alike  deserve  credit  fur  their  efficiency  and  industry. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Beaman, 
Assistant  Engiwm. 

Capt.  Eric  Beroland, 

Corps  of  Engineers,  U,  8.  A. 
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During  the  fiscal  year  thirteen  steamboats  of  the  Red  River  and  Coast  Liue  nari- 
gated  the  river,  drawing  from  4  to  9  feet  of  water,  and  with  capacities  ranging  from 
200  to  900  tons.  From  September  6,  1884,  to  October  16,  1884,  navigation  wa8<09- 
pended. 

Tbe  above  boats  averaged  nine  trips  each,  and  carried  the  following  qnantitieeof 
freight : 


Articles. 


Cotton bales. 

Cotton-need tons. 

Co  ton-8«e<l  oil barrels. 

Hides pounds. 

Wool do... 


Qaantities. 


56,846 

2,1.'^) 

3.H70 

129,000 

800,000 


Articles. 


Staves number. 

CRttle head. 

Hogs %....do... 

Wood cords. 
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Retnm  freights,  51,540  tons ;  eBtimated  value,  $6,250,000. 

Five  other  steamboats  plied  in  the  stream  during  the  year,  bat  the  amount  of  oom- 
merce  carried  by  them  cuuld  not  be  ascertained. 

The  commerce  of  Loggy  Bayou,  Cane  River,  and  Cypress  Bayou  is  also  tributary 
to  this  stream. 

Shreveport,  La.,  having  a  population  of  about  12,000  inhabitants,  is  the  main  distrib- 
uting point  for  Red  River. 

T^  1  olio  wing  are  the  commercial  statistics  of  Shreveport  for  the  past  year : 

Steamboats  running  to  Shreveport number..  IB 

Cotton  received  at  Shreveport bales. .  73, 3T3 

Cotton-seed  received  at  Shreveport tons..  9,150 

Refined  oil  shipped  from  Shreveport barrels..  6,750* 

Soap  stock  shipped  from  Shreveport do .  i)65 

Cotton  lint  shipped  from  Shreveport bales..  425 

Cotton-seed  meal  shipped  from  Shreveport sacks. .  6, 250 

Oil  cake  shipped  from  Shreveport do 28,1*^5 

Ashes  shipped  from  Shreveport bags. .  450^ 

Freight  shipped  to  Shreveport '. *. tons..  5,250 

Freight  shipped  from  Shreveport do 7,850- 

In  addition,  large  quantities  of  miscellaneous  freight,  hides,  tallow,  &c. 


U   2. 

SURVEY  OF  BAYOU  PIERRE,  LOUISIANA. 

The  Bayon  Pierre  region  is  that  part  of  the  Red  River  Valley  lyings 
between  the  river  )>ro|>er  and  the  pine  hills  on  the  west,  and  reaching 
from  a  point  2  miles  below  Shreveport  to  Grand  Ecore,  La.  It  has  a 
southward  extent  of  GO  and  a  maximum  width  of  9  miles. 

Reil  River  through  this  region  seems  to  have  very  nearly  its  original 
course,  its  present  banks  being  the  highest  part  of  the  bottom.  Its 
principal  changes  have  probably  been  several  local  cutoffs  within  the 
first  20  miles  and  near  the  end  of  the  reach.  As  far  as  Tone's  Bayou, 
18.7  miles  by  river  below  Shreveport,  it  has  an  average,  slightly  dimin- 
ishing, width  of  about  400  feet,  and  a  clear  low- water  depth  of  at  least  12 
feet,'  except  at  one  point.  Below,  however,  its  width  suddenly  lessens  ta 
150  feet,  and  its  depth  to  6  feet,  the  reduction  being  due  to  a  serious 
depletion  of  the  stream  through  Tone's  Bayou.  This  lower  river  is 
very  tortuous  in  its  course,  has  a  quite  uniform  channel,  and  is  seriously 
inadequate  for  low  water  navigation.  Its  banks  are  overflowed  at  the 
highest  stages  for  about  20  miles  below  Scopini's  Gut-off,  and  thence 
down  stream  the  banks  rapidly  increase  in  height. 

Bayou  Pierre,  which  probably  originated  as  an  outlet  of  the  water 
forced  from  its  banks  bj'^  the  old  raft,  removed  in  18J5-'9,  keeps  quite 
closely  along  the  hills  on  th^  west,  passes  through  or  rather  spreads 
into  Lakes  Cunnisnia  and  Pierre,  drains  Wallace  Lake  and  the  pine 
hills,  and  restores  its  w^ter  to  Red  River  through  Grand  Bayou,  Bayou 
Winsey,  and  its  ultimate  mouth  at  Grand  Ecore.  The  upper  part  of  it, 
about  16  miles,  carries  no  water  at  the  lower  stages,  forming  only  a  series 
of  long  pools  with  intervals  of  mud  and  dry  sand,  and  being  closed  just 
above  Tone's  Bayou  to  a  height  of  9  feet  above  low  water.  At  high 
stages,  however,  it  draws  through  its  head,  Sand  Beach  Bayou,  and  a 
new  break  in  old  Lattier  Bend  a  considerable  volume  of  water  from  the 
river. 

Tone's  Bayou  was  originally  a  drain  cut  about  1850  by  J.  B.  Gilmer 
between  Red  River  and  Bayou  Pierre.  This  rapidly  increased  and  \n 
1857  was  regarded  by  the  State  engineers  as  threat/^uvw^  ^  \a;A»\  ^v^ 
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version  of  the  main  stream.  TLe  first  effort  to  close  it  was  made  as 
auxiliiiry  to  t!ie  npeniug  of  Scopiiii'e  Cut-off  by  the  Oonfederate  Gov- 
ernment in  1803.  llie  tlaui  tlien  cottstrocttd,  however,  was  qnickl; 
desi  royed,  and  the  ultimate  effect  of  the  divers  militarj'  operations  there- 
about was  an  increase  of  the  oullet.  The  closure  has  subsequently  been 
attempted,  once  by  the  State  and  frequently  by  the  United  States,  bat 
as  yei  unsuceessfully  and  without  any  permanent  effect. 

The  various  attempts  made  by  the  United  States  are  acted  in  the 
report  on  the  improvement  of  Red  lliver.  The  only  check  to  the  total 
change  of  the  river  course  threatened  has  resulted  from  the  formation 
of  the  raft  in  Bayou  Pierre,  which  at  low  stages  acts  as  a  dam.  Tone's 
Bayou  now  carries  off  at  low  water  al>out  one-fourth  and  at  high  vater 
about  three-fourths  of  the  water  of  the  river,  and  with  Bayou  Pierre 
below  and  Bayou  Winsey  forms  the  stream  which  it  is  proposed  toopen 
as  a  new  route  for  navigation. 

The  first  obstacle  to  be  overcome  in  realizing  this  project  is  the  raft 
in  Bayou  Pierre,  which  extends  5.3  miles  above  and  2.8  miles  below  Ked 
Bluff,  at  the  mouth  of  Wallace  Lake.  The  upper  port  ion  is  fragmenlat;, 
of  recent  formation  and  loose  structure,  occupying  in  the  iiggregate 
about  one-tifth  of  tlie  area  of  water  surface.  That  below  is  more  nearl; 
continuous  and  gradually  becomes  denser  until  at  its  lower  end  it  is  sol- 
idified, turning  all  the  water  into  a  tangle  of  small  streams  on  the  east 
and  Bennett's  Bayou  on  the  west,  whence  the  greater  part  of  it  is  re- 
collected in  the  original  channel  below  and  thence  gra(bially  spread 
into  Lake  Cuanisnia.  The  next  notable  obstruction  is  the  tint  clay  l>ar 
forming  the  bottom  of  the  lower  half  of  Lake  Ounnisnia.  This  is  from 
15  to  ao  feet  above  a  line  of  uniform  slope  through  the  proposed  ronte, 
the  di^o.epanoy  beiug  m;ide  up  in  rapids  below  Lalie  Pierre.  Then  i^ 
a  good  channel  from  Le  Coup,  at  the  foot  of  Lake  Ounnisnia,  forTj 
miles  to  Houud  Lake,  a  small  body  of  open  water  in  tbe  midst  of  Ii»k« 
Pierre,  which  is  otherwise  merely  a  cypress  brake  without  any  dintina 
channel.  At  least  2  miles  of  this  would  need  to  be  penetrated  in  tlte 
proposed  improvement. 

Just  below  Lake  Pierre  there  were  at  the  date  of  the  last  examination 
rapids  which  I  am  informed  are  now  receding  into  the  lake.  Gnmrt  or 
Boggy  Bayou  leaving  Bayou  Pierre  IJ  miles  below  Lake  Pierre  and 
reaching  lied  River  within  2^  miles,  seems  1o  have  become  tbe  principal 
channel  of  restoration  to  Red  River,  its  discharge,  I  am  told,  banug 
increased  remarkably  of  late. 

For  the  next  12  or  15  miles  below  Grand  Bayou,  Bayou  Pierre  li>s 
numerous  rapids  over  bars  of  hard,  insoluble  clay,  those  furtheM  up 
stream  being  somewhat  rocky.  Its  average  width  is  about  140  feet  and 
its  low-water  depth  between  rapids  about  15  feet  The  saags  iu  tlii* 
part  according  to  the  report  of  Mr.  Wilsdli  iu  1879,  average  about  51  to 
the  mile.  Below  this  for  6  miles  tbrou^h  Bayou  Winsey  to  Ited  Birer 
there  is  a  deep  and  unobstructed  channel. 

Mr.  Wilson  rejmrted  that  Bayou  Pierre  for  2  miles  below  Bayoa 
Winsey  was  closed  to  a  height  of  13^  feet  above  low  water ;  that  tbeuc 
there  was  for  3  miles  a  good  channel ;  that  thence  for  16  miles  to  Span- 
isb  Lake  was  made  almost  impassable  by  snags  and  cypress  knees ;  and 
that  from  Spanish  Lake  to  Red  Uiver  there  was  an  open  cbaunel.  Tbf 
streams  described  below  carry  water  only  at  high  stages. 

Sand  Beach  Bayou  virtually  leaves  Red  River  at  Shreve's  Cut  oft  6 
miles  below  Shreveport,  and  enters  Bayou  Pierre  3  miles  above  Tour'* 
Bayou ;  Bayou  Chicot  leaves  Bayou  Pierre  on  tbe  right,  14  miles  belo* 
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Tone's  Bayoa,  and  returns  3  miles  lower  down,  with  a'smallissae  between, 
into  Wallace's  Lake. 

Pascagoala  Bayon  traverses  the  bottom  from  Bed  Biver,  12}  miles 
below  Scopini's  Cut-off,  to  Bayou  Pierre,  3  miles  above  Bed  Bluff.  It 
is  completely  closed  by  two  levees  crossing. 

Pi-airie  Biver,  crossing  Pascagoula  Bayou  between  these  levees,  and 
draining  the  low  lands  near  Bayou  Pierre  above,  runs  between  Bed 
Biver  and  Lake  Cunnisnia  with  an  issue  into  Bayou  Pierre  at  Le  Coup, 
and  crossing  Bayon  La  Chute  near  Bayou  Pierre,  passes  parallel  with 
the  latter  below  into  Lake  Pierre. 

Bayou  La  Chute  crosses  from  Bed  Biver  to  Bayou  Pierre,  near  the 
foot  of  Lake  Cunnisnia.  At  high  water  it  drains  both  ways,  but  prin* 
cipally  into  Bayou  Pierre. 

Cross  Bayou  and  Murrell's  Cut  are  outlets  from  Lake  Pierre  to  Bed 
River. 

The  land  between  Bayon  Pierre  and  Bed  Biver  is  regarded  as  very 
fertile.  Only  the  high  ground  just  along  the  river,  however,  is  culti- 
vated. Probably  less  than  one-fourth  of  it  is  now  available  for  tillage, 
the  rest  being  subject  to  overflow  and  heavily  timbered. 

The  proper  improvement  of  Bed  Biver  from  Tone's  Bayou  to  Grand 
Ecore  has  long  been  a  mooted  question.  The  Oovernment  has  hitherfiO 
•undertaken  to  maintain  the  river  route  proper  by  damming  up  Toners 
Bayou.  This  has  been  deemed  most  advisable  by  the  State  eagineers 
of  Louisiana,  and  by  the  United  States  engineer  officers  in  charge  of 
the  work.  The  execution  of  this  project  has  met  with  considerable  op- 
position from  planters  and  others  in  the  vicinity.  Those  along  the 
front,  or  on  Red  River  proper,  seem  to  think  that  the  damming  of  Tone's 
Bayou  would  cause  the  overflow  of  their  lauds,  while  those  living  on  the 
back  channel,  or  Bayou  Pierre,  desire  to  have  the  latter  cleaned  out  and 
otherwise  improved,  and  made  the  main  steamboat  channel  from  the 
head  of  Tone's  Bayou  to  Bayou  Winsey  or  Grand  Ecore.  This  opposi- 
tion ap))ears  to  have  become  more  apparent  in  late  years,  for  in  1874 
Capt.  William  Robson  was  deputed  by  the  Sbreveport  Board  of  Trade 
to  represent  to  the  Secretary  of  War  the  importance  of  closing  Tone's 
Bayou,  and  in  1877  citizens  of  i^ew  Orleans  and  others  interested  in  the 
navigation  of  Red  River  subscribed  $3,000  to  help  repair  the  dam  across 
the  bayou. 

The  relative  advantages  of  the  two  routes  are  discussed  at  length  by 
Major  Howell  in  Annual  Report  of  Chief  of  Engineers  for  1873,  page 
628,  and  by  Major  Benyaurd  in  Annual  Report  for  1882,  page  1539.  In 
the  latter  part  of  1878  an  examination  was  made  of  Tone's  Bayou, 
Bayou  Pierre,  and  connecting  lakes  and  bayous  to  Bayou  Winsey,  in 
order  to  ascertain  the  cost  of  opening  up  this  route  to  navigation ;  this 
was  estimated  at  $174,404,  including  the  cost  of  removing  the  raft  in 
Bayou  Pierre,  which  was  estimated  at  $75,000.  In  the  spring  of  1883 
another  examination  of  this  region  was  made,  and  the  estimate  for  mak- 
ing a  navigable  channel  from  month  of  Bayou  Winsey  to  the  entrance 
of  Tone's  Bayou  given  at  $250,125,  and  for  the  removal  of  the  raft  alone 
$100,000.  The  report  on  this  examination  recommended  an  accurate 
survey  of  the  Bayou  Pierre  region  at  an  estimated  cost  of  $8,646.  This 
was  based  on  a  detailed  estimate  submitted  to  the  Departriieut  Decem- 
ber 2'J,  1882,  in  which  it  was  assumed  that  the  field-work  could  be  com- 
pleted in  three  months. 

In  order  to  obtain  all  the  data  necessary  for  a  complete  discussion  of 
the  questions  involved,  it  was  considered  necessary  to  iaclude  in  th^ 
survey  all  the  water-ways  or  bayous  lying  between.  Ba^ovi'5?\ett^^x«^^x 
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and  Bed  Eiver,  from  tlie  head  of  Bayou  Pierre  to  Bayou  Winsey,  and 
also  Eed  Eiver  between  these  points.  The  actual  field-work  of  the  sur- 
vey was  commenced  October  22,  1884,  and  discontinued  January  20, 
1885,  on  account  of  high  water.  Mr.  Hart  Vance,  assistant  engineer, 
who  has  had  long  experience  on  the  Missouri  Eiver  and  other  Govern- 
ment surveys,  was  placed  in  charge  of  the  work.  His  report  is  sub- 
mitted herewith,  and  attention  invited  to  it  for  the  details  and  extent 
of  the  survey  and  office  work.  He  also  calls  attention  to  certain  signifi- 
cant data  that  have  been  developed  by  the  survey  of  last  season,  which 
will  have  an  important  bearing  on  the  final  determination  as  to  the 
proper  method  of  improvement,  and  discusse3  the  changes  that  bare 
taken  place  since  the  time  of  the  previous  examinations. 

Several  unforeseen  circumstances  have  combined  to  make  the  cost  of 
the  survey  exceed  the  original  estimates,  among  which  may  be  men- 
tioned the  following: 

Owing  to  the  lateness  of  the  season  when  I  assumed  charge  of  the 
work,  the  organization  of  the  party  was  so  hurried  that  it  was  imprac- 
ticable to  obtain,  in  all  cases,  assistants  of  experience  or  assured  com- 
petency, and  consequently  some  of  the  early  work  was  valueless,  and 
had  to  be  repeated  after  reorganizing  the  party. 

Failures  in  the  timely  delivery  of  necessary  outfit  retarded  the  com- 
mencement of  the  work,  after  nearly  all  the  expenses  of  a  fall  party  had 
been  assumed. 

Again,  nearly  three-fourths  of  the  last  month  in  the  field  was  lost  on 
account  of  rains,  storms,  and  floods;  not  more  than  one  full  week's  work 
I  having  been  done  from  December  23  to  January  21. 

I  The  interruption  of  the  field-work,  its  suspension  owing  to  high  water, 

\  and  its  resumption  after  a  lapse  of  over  a  year,  wiU  uece^fearily  occasion 

)'  a  greater  expense  than  if  it  had  been  completed  without  interruption. 

[I  As  the  survey  is  incomplete,  no  estimate  can  now  be  submitted  of  the 

\  cost  of  opening  the  Bayou  Pierre  route  to  navigation.     With  the  small 

balance  now  available,  field-work  cannot  be  resumed  during  the  coming 
low- water  season. 

It  is,  however,  of  great  importance  that  the  survey  be  completed  aa 
contemplated,  in  order  that  the  question  of  cost  and  advisability  of 
opening  the  Bayou  Pierre  route  may  be  definitely  settled. 

The  cost  of  completing  the  survey  to  Bayou  Winsey  is  estimated  at 
$5,000.    As  this  survey  includes  a  portion  of  Red  River,  the  estimate 
for  the  survey  of  the  latter  may  be  somewhat  reduced,  as  indicated  in 
my  report  on  improvement  of  Red  River. 
The  following  drawings  are  sent  herewith : 

Plate  I. — Map  of  Toners  Bayon  and  vicinity,  intended  to  iUnstrate  the  reUtiTe 
dimensions  of  Red  River  above  and  below  Scopini's  Cut-oflf,  and  of  Tone's  Bayou. 
Plate  II. — Reduced  map  of  copipleted  survey  on  nearly  same  scale  as  Plate  III. 
Plate  III. — Sketch  of  the  entire  Bayou  Pierre  region,  made  up  from  information 
I  gained  by  previous  examinations.    This  shows  the  extent  of  the  completed  sorrej 

and  what  remains  to  be  surveyed.   • 

Money  statement 

Amount  appropriated  by  act  approved  Jnly  5,  1884 ^^BUOdO 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 7,93615 

July  1,  1885,  amount  available 663$ 

{Amount  ^estimated)  required  for  completion  of  existing  project ^» ^  2 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  5, 000  00 
Submitted  in  compliance  with  requirementa  of  section  2  of  river  and 
haibor  acts  oC  V^^  ttn^  \^1 . 
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BEPORT  OF  MR.   HART  VANCE,  ASSISTANT  ENGINEER. 

YiCKSBURG,  Miss.,  June  30,  1885. 

Sir  :  In  accordance  -with  yonr  directions  of  the  23^  instant,  I  respectfully  submit 
the  following  report  of  the  survey  of  Bayou  Pierre,  Louisiana.  The  actual  iield-work 
of  the  survey  was  commenced  October  22,  1884,  and  discontinued  January  20,  1886. 
There  was  a  serious  loss  of  time  at  first,  because  of  the  inexperience  of  some  of  my 
assistants ;  and  fully  three-quarters  of  the  last  month  were  unavailable  on  account  of 
prolonged  rains  and  a  consequent  flood,  which  ultimately  necessitated  suspension. 
The  accompanying  sketches  show  the  extent  of  the  work  accomplished.  This  com- 
prises a  survey  of  Red  River  from  Shreveport,  18.75  miles  above  Tone's  Bayou,  to  Cas- 
piana  Landing,  25.19  miles  below,  affording  an  accurate  representation  of  the  channel 
contours  and  of  all  adjacent  topography.  Surveys  of  Bayou  Pierre  and  all  bayons 
between  that  and  Red  River  from  Shreveport  to  Tone's  Bayou.  Surveys  of  Tone's 
Bayou,  Bayou  Pierre  through  the  raft  region,  the  numerous  side  issues  and  small 
channels  into  which  the  water  is  driven  by  the  raft,  and  the  western  part  of  Lake 
Cuunisnia  to  a  point  about  2  miles  above  Le  Coup.  Surveys  of  Pascagoula  Bayou  and 
of  Prairie  River  as  far  as  Caspiana  Landing.  A  detached  survey  of  Bayou  La  Chute 
and  the  various  channels  between  lalses  Cunnisnia  and  Pierre ;  an  examination  of 
Le  Coup  Bar  ;  divers  transit  and  chain  lines  for  checks,  location  of  levels,  &c.,  along 
Red  River  and  between  Red  River  and  Bayou  Pierre,  and  observations  for  discharge 
in  Red  River  above  Tone's  Bayou  and  in  Tone's  Bayou.  The  survey  included  a  system 
of  perfectly  checked  levels  along  Red  River,  Tone's  Bayou,  and  Bayou  Pierre,  and 
over  three  lines  between  Red  River  and  Bayou  Pierre,  with  frequent  observations  of 
water-level  and  bank  and  high- water  elevations. 

In  the  hydrographical  work  there  were  several  unforeseen  deficiencies.  Gauges  were 
kept  at  Shreveport,  Cotton  Point,  Bayou  Winsey,  and  the  site  of  camp,  but  it  ia> 
found  that  there  was  need  of  such  also  at  the  head  and  at  the  foot  of  tbe  rafts  ii^ 
Bayou  Pierre,  there  being  no  such  correspondence  in  the  variations  of  stage  at  these 
respective  points  as  will  make  the  requisite  corrections  of  level  calculable  from  the 
information  obtained.  It  is  desirable,  too,  that  determinations  of  discharge  'in  Tone's 
Bayou  and  in  Red  River,  above  and  below  its  sei^aration,  should  have  been  made  at 
various  stages,  the  ratios  between  the  factors  of  discharge  in  the  three  channels  being 
markedly  variable.  It  would  likewise  have  been  well  to  make  a  thorough  examina- 
tion of  the  bottom  at  several  points.  For  neither  of  these  works  were  means  avail- 
able. 

The  surveys  of  Red  River  and  the  various  bayous  on  the  west  above  Toiio's  Bayoui 
were  deemed  relevant,  if  not  requisite,  to  the  object  contemplated,  as  showing'the' 
likelihood  of  the  influx  to  be  governed  in  any  projected  improvement,  and  those  of 
Red  River  and  the  intermediate  channels  below,  as  aflbrding  the  means  of  comparison 
to  determine  the  question  of  advisability.  For  instance,  in  illustration  of  the  neces- 
sity for  the  upper  work,  it  was  ascertained  that  a  j^reat  volume  of  the  flood- water 
rushes  unchecked  through  both  openings  into  "Old  River"  at  Lattier  Cut-off,  and  the 
two  currents  thus  formed,  meeting  at  the  head  of  the  bend  and  forced  to  find  or  make 
a  new  outlet,  have  made  it  through  the  woods  to  Sand  Beach  Bayou  and  Bayou  Pierre, 
an  incipient  parallel  to  Tone's  Bayou  being  the  result.  The  possibility  of  any  serious 
diversion  of  the  water  supply  here  (and  I  understand  that  such  possibility  has  been 
developed  into  a  probability  by  the  last  high  water)  has  an  obvious  bearing  on  all 
questions  of  improvement  below.  Germane  to  this  matter,  and  almost  equally  im- 
portant, as  indicating  a  chance  of  relief  from  the  danger  cited,  is  the  revelation  by 
the  map  of  a  likelihood  that  the  main  river  may  soon  cut  into  this  "QUI  River"  a  mile 
above  its  mouth  and  reverse  the  currents  that  now  threaten  such  damage.  The  value 
of  the  collateral  work  below  will,  I  think,  become  manifest  upon  examining  the  in- 
formation obtained.  Until  February  13  Assistants  F.  S.  Burrowes,  Howard  Vance,  G. 
N.  Marshall,  and  D.  B.  Dunn  were  retained  in  the  office  and  engaged  in  digesting  the 
field  notes.  Since  that  date  only  the  first  named  has  assisted  me.  All  the  work  done, 
except  the  detached  part  between  the  two  lakes,  has  been  mapped  on  a  scale  of  ^u'jnr, 
making  four  sheets  10  feet  by  42  inches ;  cross-sections  of  all  of  Red  River  surveyed,  and 
of  Tone's  Bayou  and  Bavou  Pierre  to  the  head  of  the  raft,  have  been  developed,  and 
comparative  profiles  of  high  water,  low  water,  bank,  and  channel  bottom  elevations 
are  in  process  of  construction.  About  one-fourth  of  the  ink-work  on  these  sheets 
has  been  done.  A  reduced  copy  of  the  map  will  be  ultimately  required.  The  signifi- 
cant data  for  a  consideration  and  determination  of  the  remedial  measures  needed, 
which  have  thus  far  been  developed  by  the  survey,  are  set  forth  below. 

At  a  0.12  stage  Red  River  above  Tone's  Bayou  has  a  discharge  of  2,629  cubic  feet 


of  1,000  square  feet.    Red  River  from  Shreveport  to  Tone's  Bayou  has  a  uniform  low- 
water  slope  of  0.057  foot  per  mile,  and  a  uniform  high- water  slope  ot  QJ^^  1<(m^\>  ^^^ 
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mile,  the  oscillation  at  Shreveport  being  63.65  feet,  and  that  of  Tone's  Bayon  2166 
feet.  Red  River  between  Tone's  Bayou  and  Pascafiroula  Bayou,  12.73  miles  below, 
ban.  at  low  water,  a  slope  of  0.475  foot  per  mile,  and  at  high  w^ater  a  slope  of  0.471 
foot  per  mile.  Tone's  Bayou,  2.46  miles,  has  high  and  low  water  hIoimss  respectiTely 
of  0.015  foot  and  0.543  foot  per  raile.  Those  of  Bayou  Pierre,  from  Tone's  Bayoa  to 
the  beginning  of  loos^'ly-formed  raft,  3.22  miles,  are  0.075  foot,  and  1.181  feet; 
thence  to  Pascaffoula  Bajou,  1.61  miles,  thronch  fragmentary  raft,  0.071  foot  uid 
I  0.521  foot ;  and  thence  to  a  p  int  at  which  all  the  water  has  been  diverted  from  the 

original  channel  by  the  soliditied  raft,  4.89  miles,  through  brokt^n  rafts  gradually 

growing  denser  down-stream,  1.109  feet  and  1.072  feet.  As  intimated  al»ove,  the 
ifference  in  water-level  at  the  head  and  at  the  foot  of  the  raft,  is  not  a  const  ant  for 
any  one  of  the  lower  stages.  The  progress  of  achange  through  the  rafts  is  very  slow, 
and  frequently  Lake  Cunuisnia  rises  from  the  contributions  of  the  westward  pino- 
hills  and  subsides  again  before  i  he  correHponciing  rise  from  above  has  reached  it.  Tlie 
high-water  slope  from  the  head  of  the  soliditied  raft  to  Gravel  Point,  2.56  miles,  i« 
0.588  foot  per  mile.  From  Gravel  Point  to  Le  Coup,  the  extent  of  Bayou  Pierre'i 
passage  through  Lake  Cunnisnia,  about  6.25  miles,  there  is  almost  constantly  a  fiill 
,,  y  of  2.5  feet.    The  total  length  of  Bayou  Pierre,  closed  with  jams,  is  8.14  miles.   Ai 

(l  I  far  as  Red  Blufi',  5.30  miles,  these  Jams  are  recent,  superficial,  and  of  loose  structore, 

with  lone  spaces  of  open  water  between.  Thence  the  raft  becomes  denst^r  and  is  over- 
grown with  wee4s,  saplings,  &c.,  forcing  the  water  through  numerous  small  ontletfl. 
For  the  last  mile  it  is  almost  completely  solidified  and overgi own  with  timber,  all  the 
water  being  driven  into  Nigger  Bayou  on  the  east  and  Bennett's  Bayon  <fn  the  west 
The  latter  s  ream  rejoins  Bayou  Pierre  at  the  foot  of  the  raft,  and  the  former  bilf  i 
mile  further  down,  each,  however,  losing  son^e  of  its  volume  through  issues  into  the 
northwestern  and  northeastern  arms  of  Lake  Cunuisuia.  Bayou  Pierre  strikes  tie 
pine-hills  again  at  Gravel  Point,  and  thence  is  gradually  dispersed  into  Lake  Cun- 
nisnia, there  being  no  distinct  channel  through  the  lower  half  of  this  water-bed. 

The  lowest  point  of  a  cross-section  at  Le  Coup,  21  miles  below  Scopini's  Cnt-off, 
is  12  feet  above  the  bottom  of  Red  River,  the  same  distance  below  thai  point,  and 
almost  as  much  above  low  vater  in  Red  River  at  Cotton  Point,  just  opposite.  lu  tbe 
Bayou  La  Chute  region  high  water  from  the  lake  stands,  near  Red  River,  8  feet  above 
that  in  the  river  and  within  1  foot  of  the  height  of  its  banks.  At  the  foot  of  Lake 
Cunnisnia  the  bank  on  the  left  approaches  the  hills  on  the  right,  forming  a  capacious 
channel  to  Lake  Pierre.  These  data  and  comparisons  with  the  results  of  ))reviooi 
examinations  show  that  the  process  of  change  in  Tone's  Bayou  and  Red  River,  above 
{   I  and  below,  has  been  somewhat  peculiar.     There  has  evidently  been  a  constant  and 

quite  rapid  diminution  of  cross-section  in  Little  River  (as  Red  River  below  Scopinri 
is  called),  and  yet  a  uniformity  of  channel,  remarkable  in  acavseof  such  rapid  change, 
has  been  preserved.  The  ratio  between  the  discharges  through  the  two  outlets  is  ap- 
parently reversed  at  low  and  high  water.  Tone's  Bayou,  at  a  maximum  stage,  di»- 
charging  almost  three  times  as  much  as  Litile  River,  and  at  a  minimum  about  one- 
third  as  much.  This  is,  of  cours**,  due  to  the  raft  in  Bayou  Pierre,  the  effect  of  which 
as  a  dam  gradually  decreases  from  its  maximum  at  low  water  until  a  stage  is  reached 
at  which  the  flood  can  pass  freely  above  tbe  jams  into  the  wide  receptacle  of  the  lake. 
A  comparatively  equable  current  is  thus  preserved  in  Little  River,  and  its  regularity 
of  channel  is  the  result. 

Lieutenant  Woodruff,  in  1H73  (Report  of  the  Secretary  of  War,  1873,  Part  II,  pag* 
673),  stated  that  *'the  slope  of  the  main  river  was  materially  diminished  in  passing 
Tone's  Bayou."  The  low-water  slope  of  Red  River  above  Tone's  Bayou  is  now  \m 
than  one-eighth  as  much  as  that  below.  /  This  change  has  evidently  been  pro<lnc»Hi 
by  an  increase  of  absolute  height  in  the  bed,  andtheuce  in  the  water  surface  of  Little 
B^ver,  the  profile  showing  that  for  3  miles  below  the  cnt-off  the  river  bottom  i«i 
feet  higher  than  the  highest  points  of  that  above.  A  marked  increase  in  the  wet  kc- 
tion  in  the  upper  river  is  corroborative  evidence  on  this  subject.  Indei^d,  this  part  of 
the  river  has  just  the  character  of  a  stream  above  a  dam.  The  damming  proeeeeia 
Bayou  Pierre,  however,  at  least  as  far  as  the  head  of  Nigger  Bayou,  is  attributable 
entirely  to  the  jams,  the  channel,  independent  of  these,  being  in  good  shape.  It  m 
easily  seen  that  the  difficulties  of  any  method  of  improvement  are  constantly  incrrttt* 
ing.  If  the  raft  in  Bayou  Pierre  were  removed  there  would,  at  least,  be  no  trouble  in 
getting  the  full  water  supply  into  the  new  channel.  One  of  the  earliest  conseqiienw* 
would  be  the  closure,  to  navigation  at  any  rate,  of  Little  River.  This  fact  aud  tlw 
necessity,  perhaps,  of  providing  an  outlet  tor  the  debris  of  the  raft  would  make  it  ««1- 
visable  to  work  from  below  in  opening  the  bayou.  Through  the  lower  half  of  Lak« 
Cunnisnia  and,  if  I  be  correctly  informed,  through  the  whole  length  of  Lake  Piem*, 
it  would  be  necessary  to  construct  an  entirely  artificial  channel.  The  oscillation  ifl 
any  navigable  channel  being  not  less  than  21  feet,  this  would  require  a  depth  of  »^ 
least  26.  In  ad<lition  to  the  removal  of  the  raft  above  the  capacity  of  Bennett'n  HaT«« 
/  for  2  miles  would  need  to  be  materially  increased  and  the  innumerable  outlets  ou  t^ 

I-  left  to  be  closed.    Indeed,  a  virtually  continuous  levee  3  feet  to  12  feet  in  height  won^^ 
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have  to  be  bnilt,  at  least  on  one  side,  from  Pascaffoula  Bayon  to  Le  Coup,  14  miles,  and 
probably  on  both  sideM  through  Lake  Pierre.  ,  This  is  apon  the  assumption,  too,  that 
through  the  lower  part  of  Lake  Cnnnisuia  a  channel  would  be  dredgea  to  the  normal 
slope,  that  is,  to  15  or  20  feet  below  the  present  bottom.  The  contemplated  water  ronte 
might  be  eventually  opened  at  mu'sh  less  cost  than  in  thiH  way,  if  incipient  channels 
weredredged  through  LakehCunnisniaand  Pierre  toGrand  Bayou,  the  raft  removed  into 
the  adjacent  parts  of  Lake  Cunnisnia,  and  the  river  left  to  work  out  its  own  channel. 
This,  however,  would  be  followed  very  soon  by  the  closure  of  Little  River  and  so  re- 
sult in  an  indefinite  suspension  of  low- water  navigation,  even  the  ultimate  concentra- 
tion of  the  stream  through  the  lakes  being  doubtful.  On  the  other  hand,  if  Tone*8 
Bayou  bo  closed,  the  first  important  consequence  will  be,  of  course,  an  unprecedented 
overflow  along  Little  River.  In  this  case,  however,  the  uniform  channel  giving  defi- 
nite and  constant  direction  to  the  current  will  insure  the  most  effectual  application 
of  the  increased  scouring  force  and  thus  a  maximum  rate  of  reduction  to  normal 
slope  and  succinct  flood  limits.  Dredging  away  the  deposit,  3  miles  long,  below  Sco- 
piui's  Cut-off  would  materially  accelerate  this  effect.  The  completion  of  the  survey 
as  projected  will  involve  surveys  of  Red  River  48  miles;  Bayon  Pierre,  16  miles; 
Prairie  River,  10  miles ;  Grand  Bayou,  2.5  miles;  Cross  Bayou,  6  miles :  Bayon  Win- 
sey,  2.5  miles;  possibly  several  other  collateral  courses,  Lake  Pierre,  and,  practically, 
half  of  Lake  Cunnisnia. 

Some  rerunning  of  the  work  done  in  January  may  be  required  for  details  hidden  by 
the  overflow  ;  a  special  examination  of  the  incipient  cut-off  through  Old  Lattier  Bend 
should  be  made  ;  and  it  would  be  well  to  get  the  additional  hydrographical  informa- 
tion to  which  I  have  already  referred. 

With  an  experienced  party  and  all  favorable  conditions  this  completion,  except  in 
the  last  particular,  could  be  efl'ected  within  a  month.  Under  probable  conditions, 
however,  it  will  require  six  weeks. 

The  probable  cost,  therefore,  will  be  as  follows: 

Organization  and  reaching  and  quitting  work 9500 

Field  work,  one  and  one-half  months 2,2.50 

Mapping 750 

Additional  hydrographical  work,  &c 500 

Contingencies 200 

4,200 
This,  I  think,  will  be  the  minimum  for  which  the  work  can  be  well  done. 
Very  respectfully,  your  obedient  servant, 

Hart  Vance, 

Assistant  Engineer. 
Capt.  Eric  Beroland, 

Corps  of  Engineers,  U,  S,  A, 


U  3. 

IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  improvement  of  Cypress  Bayou  included  the  whole  navigable 
route  from  Shreveport,  La.,  to  Jefferson,  Tex.,  via  Sodo  and  Fairy  lakes 
and  (3yi)res8  Bayou.  An  examination  was  made  \^y  the  United  States 
in  1872,  and  the  work  of  improvement  was  begun  the  same  year  and 
completed  in  1880,  a  well-defined  channel  marked  with  sign  boards, 
from  Shreveport  to  Jefferson,  a  distance  of  65  miles,  being  the  result  of 
the  work.     Since  then  the  leaning  timber  has  grown  again. 

In  July,  1884,  a  steamer  was  chartered  and  employed  during  the  month 
in  removing  the  following  obstructions,  viz: 

Sna<;s  pulled 60 

RodH  of  willows  cut 625 

Trees  cut 335 

Projectiuj;  limbs  cut , 54 

Feet  of  sand-bara  washed  out 315 

In  his  annual  report  for  1874  Major  Howell  submitted  a  project  for 
construction  of  a  dam  across  the  lake  at  Albany  Point  auv\.lot  \£i^J«I\\\^ 


was  maile  with  the  smalt  ba]aDc«  available,  aod  the  report  th«rv«a  9 
mitted  Janoary  5,  l»6c>.  On  accoant  of  the  decreased  commeree  of  i 
stream,  tbe  bDildiog  of  railroads  baring  famisbed  morecoDveoieata 
lets  for  a  large  qnaotityof  sbipmeDts,  and  the  great  cost  of  tlwrata 
dam  acroHH  Albany  Flats,  it  was  recommended  that  tbe  improTem 
be  ooufined  to  straightening  and  marking  the  present  chanDel.  cniti 
stamps,  and  reofM-ning  cuts  bv  dredging  ai  an  estimated  post  of  ilSM 
which  it  is  believed  will  secure  safe  navigation  between  Jefle-Tson.  T« 
and  Sbreveport,  La.,  for  seven  or  eight  months  each  year.  As  xhet 
Stnictions  to  be  removed  increase  in  nnmber  and  magnitude  yearly, « 
the  cost  of  repairing  tbe  dredge-boat  will  probably  be  grvAter  than  tk 
given  in  the  estimate  referred  to,  it  is  recommended  that  the  estisi 
be  increased  to  $18,000,  and  that  the  whole  amoant  be  made  avmbb 
io  one  appropriation. 
Tbe  former  appropriations  are  as  follows: 

By  act  «pproved  June  10,  lsr-2 tl*-"* 

B;  act  approval  March  3.  l*n 50.M 

By  act  approved  AntpiBt  14,  lf76 13,  W 

By  act  approved  JqqkI^,  l^S liCW' 

By  act  approved  March  3,  ItCSt 8.1*1 

Aluotiot  expended  to  Jane  30,  1*5 30.9* 

With  the  amount  asked  for  tbe  fiscal  year  ending  June  30,  I'^AT.  it  1 
proposed  to  rejiair  tbe  dredge-boat  belonging  to  this  work,  and  an 
oat  tbe  improvement  as  recommended  in  my  report  of  January  5,  ISS; 

Money  atatemetU. 

Jnly  1,  18«4,  amonnt  available fSOll 

JdIt  I,  Ic^,  amount  expended  daring  fiacal  year,  excliiaiv«  of  ontataoding 

likbilitie*  July  1,  l-«4 TO  J 

July  1, 188.%  amonut  available 111 

TAmoDnt  (esli mated)  reqiitred  for  completion  ofeiisline  project tr. 'M  ' 

I  Amonot  tliat  cat!  bn  pronubly  expended  in  Saeal  year  ending  Jnne  30,  lt»T    If,  OH  < 
I  Sabmitted  io  compliance  with  requiKmenta  of  aeciioo  2  of  river  and 
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U4. 

IMPROVEMENT  OF  CANE  RIVER,  LOUISIANA. 

Cane  Eiver  is  an  arm  of  Eed  Eiver,  about  70  miles  in  length  from  its 
upper  end,  2  miles  below  Grand  Ecore,  where  it  leaves  Red  River,  to 
Colfax,  La.,  where  it  again  joins  that  stream.  It  formerly  was  part  of 
Red  River,  but  in  1849,  a  cut-off  turned  the  river  into  its  present  bed, 
and  Cane  River  has  gradually  filled  up  until  at  present  it  is  nearly  dry 
for  six  months  in  the  year.  About  half  way  between  Natchitoches  and 
the  head  of  the  stream,  a  distance  of  4  miles  from  either  point,  a  gravel 
bar  about  200  yards  long  stretches  entirely  across  the  river.  At  a  low 
stage  the  water  below  this  bar  flows  towards  the  mouth,  while  above 
it  flows  towards  the  head  of  the  stream.  Just  above  the  bar  there  is  a 
sharp  bend  in  the  river,  and  the  distance  across  to  Red  River  is  not 
more  than  1,000  feet.  The  bank  of  Red  Kiver  at  this  point  is  caving 
rapidly,  and  should  this  continue  with  the  same  rapidity  during  the 
next  five  years  as  in  the  past  five  the  two  rivers  will  meet.  An  exam- 
ination was  made  by  the  United  States  in  December,  1882,  and  the  ob- 
structions to  high- water  navigation  were  found  to  be  snags,  logs,  stumps, 
caved-in  and  leaning  trees,  and  some  rock.  No  estimate  of  cost  of  im- 
provement was  submitted  by  the  United  States  engineer  officer  in 
charge,  but  his  assistant  estimated  the  cost  of  removing  the  obstruc- 
tions at  $7,665. 

The  first  appropriation  ($2,500)  was  made  by  river  and  harbor  act 
approved  July  5, 1884,  and  the  project  for  its  expenditure  contemplated 
the  removal  of  the  obstructions  as  far  as  practicable  with  this  amount. 

The  work  was  commenced  by  Capt.  J.  T.  Dorey,  of  the  United  States 
steamer  Florence,  in  the  lower  portion  of  the  river,  October  21, 1884. 
Mr.  Joseph  Spotten,  a  pilot  of  this  stream,  was  placed  in  local  charge 
of  the  party,  and  the  work  was  continued  under  his  superintendence 
until  DecemberJLO,  1884,  extending  from  the  mouth  to  the  head  of  the 
river.    The  following  obstructions  were  removed : 

Shore  snags  cut 1 1,783 

Leaning  trees  cat 4,071 

Stumps  cut 446 

Channel  snags  cut 721 

Kods  of  wUlow-brush  cut 4,810 

Cubic  yards  of  lock  blasted 1,250 

This  work  resulted  in  freeing  the  channel,  to  a  great  extent,  of  obstruc- 
tions, increased  the  depth  of  water  during  the  navigable  season,  and 
enabled  steamboats  to  make  quicker  trips.  During  the  past  year  navi- 
gation was  good  from  December  till  May,  inclusive. 

Some  obstructions  yet  remain,  the  removal  of  which  would  lessen  the 
danger  of  navigation,  and  some  new  obstructions  are  formed  yearly, 
but  not  to  such  an  extent  as  on  other  rivers  in  this  locality,  as  the 
banks  of  the  stream  are  high,  and  for  about  50  miles  are  covered  with 
Bermuda  grass,  and  therefore  not  subject  to  abrasion ;  the  other  20  miles 
is  covered  with  a  heavy  growth  of  timber,  and  the  banks  are  continually 
caving  and  sliding. 

This  stream  being  an  arm  or  high-water  channel  of  Bed  Kiver,  it  is 
recommended  that  appropriations  for  future  improvement  be  included 
in  that  for  the  main  stream,  in  which  case  necessary  work  can  be  done 
when  and  where  the  interests  of  navigation  require  it.  No  specific  amount 
is  therefore  asked  for  the  separate  improvement  of  this  stream. 
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Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 |S,500  0D 

Jalj  t,  1865,  aoionDt  ezi«nded  duriof;  Saoal  year,  excloaive  of  oatatandiDg 
liabUities  Jnly  1,  I8p4 2.ffi0  31 

Joly  1,  1886,  amonnt  available 149  60 


aTATlSTICB. 

During  the  fiscal  year  three  Bad  River  steamboato,  drawing  from  8  to  9  feet  of 
water,  and  with  oapacitien  of  from  800  to  900  tons  each,  made  twvnty-flve  trips  np 
the  stream  from  the  month  to  Natchitoches,  the  head  of  navigation,  from  Decembw 
to  May,  incloHive,  carryiog  the  followiag  freighta : 

Cotton baloa..         5,  WO 

Cotton'Seed aacks--      45.UI0 

Return  freights  <G,000  tons)  estimated  valne  $100, 000. 


Us. 

IMPROVEMENT  OF  LOGQY  BAYOU.  LAKE  BISTENAU,  AND  THE  DORCHEAT, 
LOUISIANA. 

Dorchtat  Bajon  rises  in  Hempstead  County,  Arkansas,  flows  in  a 
southerly  direction  into  Lake  Bistenan,  wliicb  empties  tbrough  Loggy 
Bayou  into  the  Red  River,  about  110  miles  below  Slireveport,  La. 

An  examination  of  tbe  system  was  made  by  tbe  United  States  in 
December,  1882,  when  it  was  found  to  be  obstructed  with  logs,  stumps, 
leaning  trees,  brusli,  &<;.,  and  tliat  it  was  navigable  at  bigb  water  as 
far  up  as  Murrell's  Point,  on  the  Dorchcat,  near  Miuden,  La.,  and  abont 
70  miles  above  the  mouth  of  Loggy  Bayou,  for  about  five  mouths  in  tba 
year.  No  estimate  of  cost  of  improvement  was  submitted  by  tlie  Uniled 
States  engineer  officer  in  charge,  but  his  assistant,  who  made  the  ei- 
aminatiou,  estimates  the  cost  of  removing  the  obstructions,  buildiug 
dams,  and  dredging  where  nece-^-sarj'  in  order  to  increase  the  period  of 
navigation  two  months,  at  $19,33S. 

The  first  appropriation  ($5,000)  was  made  by  river  and  harbor  act 
approved  July  5, 1884,  and  the  project  for  its  expenditure  couteinjilated 
the  removal  of  the  most  serious  obstructioua  to  high-water  navigation. 
A  partj'  was  fitted  out  and  work  begun  Septeml>er  25,  1884,  and  con- 
tinued under  the  sui^rintendenceof  Mr.  George  Alban,uu  til  Decembers, 
18S4.  This  work  extended  over  the  navigable  portion  of  the  lake  and 
bayous,  t.  e.,  from  Murrell's  Point,  on  the  Dorcheat,  to  the  mouth  of 
Loggy  Bayou,  and  the  following  obstructions  were  removed,  viz  : 

Snags  remOTfld  from  channel IM 

Logs  n-uioved  from  clumncl 470 

Slumps  removed  from  cliaunel A,".i 

Irfaiiingtrrescnt l,«ai 

Yardsof  willows  and  lirnsli,  varying  in  width  from  12  to  250  feet,  removed  from 
the  channel  and  banks 36,^ 

Eighty  sign-boanls  were  set  up  in  rhe  lake  to  indicate  the  cleared 
channel. 

The  removal  of  these  obstructions  has  greatly  benefited  navigation, 
and  the  superiutendeut  states  that  tbe  uavigable  depth  was  iu  many 
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places  increased  fully  3  feet.  Boats  were  enabled  to  ran  to  the  head  ot 
navigation  daring  six  months  of  the  past  fiscal  year. 

The  imprpvement,  like  that  of  all  streams  in  this  part  of  the  coantry, 
is  not  permanent,  and  even  if  the  streams  were  entirely  cleared  of  ob- 
stractions  one  season  new  ones  wonld  constantly  be  added,  caused  by 
sliding  and  caving  banks,  which  would  require  removal  from  time  to 
time. 

These  streams  are  now  in  fairly  good  condition  for  high-water  navi- 
gation, which  lasts  about  six  months  during  the  year.  To  lengthen  the 
navigable  season,  dredging  of  bars  and  narrow  places  occasioned  by 
slides  would  be  necessary.  It  is  doubtful  whether  the  demands  of  com- 
merce would  justify  the  great  expenditure  necessary  for  such  improve- 
ment. Minden,  which  is  the  principal  shipping  point,  now  sends  much, 
if  not  most,  of  the  cotton  from  the  surrounding  x^arishes  to  market  by 
the  Vicksburg,  Shreveport  and  Pacific  Railroad,  consequently  the  im- 
portance of  the  water  outlet  has  somewhat  diminished,  although  it  is 
still  a  convenient  and  necessary  avenue  for  the  commerce  of  the  coun- 
try on  the  east  side  of  Lake  Bistenau  and  Loggy  Bayou. 

The  amount  available  for  this  improvement  is  too  small  to  attempt 
any  work  during  the  next  fiscal  year.  After  the  expiration  of  this  time 
new  obstructions  to  high-water  navigation  will  require  removal,  and  it 
is  proposed  to  use  the  amount  asked  for  the  fiscal  year  ending  June  30, 
1887,  for  that  purpose. 

Money  statement. 

AmouDt  appropriated  by  act  approved  July  5,  1884 $5, 000  00 

Jaly  1,  IHHOf  amouDtexpeuded  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1884 4,568  21 

July  1,  1885,  amount  available 431  79 


\ 


Amount  that  can  be  protitablyexpended  in  fiscal  year  ending  June  30,1887      5, 000  00 
Submitted  in  compliar.ce  with  requiremei^ts  of  section  2  of  river  and 
harbor  acts  of  18()6  and  1867. 


COMMERCIAL   STATISTICS. 


Two  steamboats,  drawiyg  4  feet  of  water  and  of  200  tons  capacity  each,  navigated 
these  streams  during  the  past  iiscal  year  from  December  to  May,  inclusive,  avsceuding 
to  MurrclFs  Point,  making  twelve  trips  each,  and  carrying  the  following  freight : 

Cotton bales..     11,000 

Cotton-seed sacks. .       5, 000 

A  large  amount  of  np-freights  were  also  carried,  the  value  or  quantity  of  which 
could  not  be  ascertained. 


U  6. 

IMPROVEMENT  OF  OUACHITA  AND  BLACK  RIVERS,  ARKANSAS  AND  LOU- 
ISIANA. 

The  Ouachita  River  has  its  headwaters  in  the  Ouachita  Mountains, 
Polk  Count}",  Arkansas,  and,  following  an  irregular  course,  flows  in  a 
general  southeasterly  direction  througli  Arkansas  and  Louisiana,  until 
being  joined  by  the  Tensas  and  Little  rivers  at  Trinity,  La.,  these  form 
the  Black  River,  which,  flowing  in  a  southerly  direction,  enters  the 
Red  River  near  its  mouth.  The  entire  length  of  the  Ouachita  is  about 
500  miles — Black  River  is  75  miles  long.     An  examination  of  thft 
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Ouacbita  Biver  from  Rockport,  Ark.,  to  tbe  Louisiana  tine  was  made 
in  1870.  That  portion  from  Hockport  to  Arkadelphia,  Ark.  (45  miles), 
waH  fonnd  to  be  liltle  more  tban  a  mountain  torrent,  and  was  not  con- 
sidered worthy  of  improvement.  The  cost  of  removing  obstrnctioDg 
and  dredging  between  Arkadelphia  and  the  Louisiana  line,  based  npon 
this  examination,  was  estimated  at  $72,300.  An  estimate  was  also 
submitted  at  the  same  time  for  that  portion  of  tbe  river  from  tbe  Lou- 
isiana liue  to  its  mouth,  no  examination  of  this  part  of  the  stream  hav- 
ing then  been  made,  giving  the  probable  cohe  of  improvement  as  $26,000, 
or  a  total  estimated  cost  of  improvement  from  Arkadelphia,  Ark.,  to 
to  the  mouth  of  $98,300. 

A  survey  of  the  Ouaehita  Eiver  from  Trinity,  La.,  to  Camden,  Ark., 
was  madein  1871-72.  The  reportou  this  survey  recommended  the  build- 
ing of  five  locks  at  an  estimated  cost  of  $1,163,083.75,  which  were  to 
give  not  less  than  4  feet  of  water  iu  the  river  at  all  times. 

A  resurvey  from  Camden,  Ark.,  to  Trinity,  La.  (294  miles),  was  nmde 
in  1873-'74,  to  determine  more  definitely  certain  questionable  points 
connected  with  the  contemplated  improvement  by  locks,  but  in  vievof 
the  great  cost  of  the  work  and  its  doubtful  utility,  the  above  project 
was  abandoned. 

An  examination  of  the  river  from  Arkadelphia  to  Camden,  Ark.,ff»a 
made  in  December,  1882,  and  it  was  recommeuded  that  no  work  be  per- 
formed between  those  places.  The  present  project  contemplates  tbe 
removal  of  obstractions  t«  navigation,  consisting  of  wrecks,  logs,  snags, 
leaning  timber,  &c.,  and  the  improvement  of  shoal  places.  So  estimate 
of  the  cost  of  this  improvemeut  can  be  submitted,  as  the  obstructions 
are  continually  formiug  and  require  removiil  from  time  to  time. 

By  river  and  harbor  act  of  July  6,  1884,  the  Black  Eiver,  Lonisiaoi, 
was  added  under  the  same  head  of  appropriation  with  the  Oaachita, 
this  river  being  the  connecting  link  between  the  Ouachita  and  Bed  rir- 
ers,  and  requires  the  same  character  of  improvemeDt',  Work  was  be- 
gun in  1871,  and  has  consisted  principally  in  the  removal  of  logs,  snagt, 
leaning  trees,  and  similar  obstructions  t«  navigation.  It  has  been  car- 
ried on  ever  since  when  funds  were  available.  In  1875  tbe  snag-boit 
O.  G.  Wagner  was  purchased  and  fitted  up  and  has  operated  suucees- 
ftilly  in  the  river  since  that  time.  Under  the  project  for  locks  and  dam, 
lumber  was  purchased  for  the  foundations,  at  a  cost  of  $20,708.52 ;  Iwl 
after  this  project  was  abandoned  the  Inmber  was  sold  at  public  atictiffli 
and  the  proceeds  tamed  into  the  TreasnT?. 

The  work  heretofore  done  has  greatly  benefited  navigation  by  the 
removal  of  obstructions,  and  some  of  the  shoal  places  have  been  in- 
creased in  depth  fi-om  12  inches  to  over  3  feet  at  low  water.  Pre^'icxU 
to  any  work  of  improvement  large  boats  plied  between  New  Orleaiis  awl 
Camden  about  half  the  year.  These  hoats  now  run  to  Camden  fron 
seven  to  eight  months  in  the  year,  and  smaller  boats  run  lo  Monne, 
La.,  during  the  entire  year. 

During  the  latter  part  of  August,  1884,  the  United  States  snag-boit 
O.  G.  Wagner  was  fitted  out  at  Memphis,  Temi.,  and  proceeded  at  once 
to  the  Ouachita  River,  entered  the  Black  River  September  12, 1884| 
and  continued  work  iu  the  two  streams  until  early  in  January,  ISSoi 
when  operations  were  suspended  on  account  of  extreme  high  wateT,i>id 
the  boat  was  laid  up  at  New  Orleans  to  undergo  repairs  necessar;  be 
fore  returning  to  the  work. 

The  revort  oi  Ca^Xi.^.'^.'MQQtgomery,  commanding  the  Waguer,is 
submitted  Uetfcw\t\i. 
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The  following  obstmctions  were  removed : 

Snags  palled 677 

Stamps  removed  from  channel 118 

Shore  snags  cat ^ 2,264 

Logs  removed  from  channel 267 

Petrified  logs  removed  from  channel 2 

Cylinders  ( wreck  of  steamer)  removed  from  channel 1 

Trees  cat 7 

The  greater  portion  of  this  work  was  performed  between  Monroe,  La., 
and  the  mouth  of  Black  Eiver,  and  was  of  great  benefit  to  naviga- 
tion, as  no  work  had  been  done  in  the  river  since  1882,  and  many  for- 
midable obstructions  had  formed  in  that  time.  In  many  places  land- 
slides had  occurred,  some  of  them  extending  entirely  across  the  river, 
greatly  obstructing  the  channel.  These  were  all  removed,  as  were  a 
great  many  other  channel  obstructions.  Steamboat  men  navigating  the 
river  have  expressed  the  greatest  satisfaction  at  the  work  of  the  past 
season. 

The  appropriation  of  July  6, 1884,  included  the  removal  of  wrecks 
obstructing  the  harbor  of  Monroe,  La.  These  wrecks  were  two  old  wharf- 
boats,  the  Memphis  and  Kilgore,  and  a  small  force,  under  the  superin- 
tendence of  Mr.  B.  n.  Endom,  commenced  their  removal  September  25, 
1884,  and  completed  the  work  November  10, 1884.  The  old  material 
recovered  from  the  wrecks  was  taken  to  New  Orleans  on  the  Wagner, 
and  there  sold  at  public  auction  February  14, 1885,  and  the  proceeds  of 
the  sale  turned  into  the  Treasury. 

The  balance  available  will  be  needed  for  the  care  and  preservation  of  . 
the  property  pertaining  to  this  improvement  during  the  next  year,  or  until 
further  funds  are  available ;  hence  the  work  cannot  be  resumed  until 
another  appropriation  is  made  for  continuing  the  improvement. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1887,  it  is 
proposed  to  continue  the  improvement  of  the  river  as  heretofore,  i.  «., 
building  and  repairing  wing-dams  where  necessary,  removing  wrecks 
and  bank  obstructions  by  means  of  shore  parties,  and  channel  obstruc- 
tions by  means  of  the  snag-boat  O.  G.  Wagner.  This  snag-boat  has 
been  in  service  since  1875,  and  has  sustained  the  wear  and  injuries  in- 
cident to  snag-boat  service  during  this  time.  Owing  to  the  lateness  of 
the  season,  when  the  last  appropriation  became  available,  only  such 
minor  repairs  as  were  absolutely  necessary  were  made  before  commenc- 
ing operations.  The  bottom  of  the  boat  must  be  replated  throughout 
before  she  can  be  used  again ;  the  crane  machinery  needs  overhauling 
and  repairing,  and  other  minor  repairs  are  necessary.  The  estimated 
cost  of  the  necessary  repairs  is  $7,500,  and  for  operating  the  snag-boat 
in  the  river  for  eight  months,  including  incidental  repairs,  is  estimated 
at  $19,500. 

The  former  appropriations  are  as  follows  : 

By  act  approved  March  3, 1871 $51,000  00 

By  act  approved  June  10,  1872 100,000  00 

By  act  approved  March  3,  1873 60,000  00 

By  act  approved  August  14,  1876 12,000  00 

By  act  approved  June  18,  1878 10,000  00 

By  act  approved  March  3,  1879 10,000  00 

By  act  approved  June  14,  1880 8,000  00 

By  act  approved  March  3,  1881. 12, 000  00 

By  act  passed  August  2,  1882 ^ 12,000  00 

By  act  approved  Julv  5,  1884 15,000  00 

Total  amouut  expended  to  June  30,  1885 ^i.^.'^m  ^a 

The  amount   expended  on   present  project,  including  cost  oi  \toyl-\\X5^ 
an&g-boBt  and  outtit,  to  June  30,  1-85 Vl^.^'iX'^ 


1500      BEPO&T  OF   THE   CHIEF  OF  ENOINEEBS,  U.  8.  ABHT. 
Money  statement, 

Amount  appropriated  by  act  approved  JnlyS,  1884 |1&,000  tC 

July  1,  1H65,  amount  eipendeddnriiig  fiacal  year,  excladTeofautatUlding 
liabilities  July  1,  1884 13,809  U 

July  1,  1885,  amount  avaiUliIe 1.190  81 

SAmoant  that  can  be  profitably  expended  in  fiscal  vear  ending  Ji]ne30,18t^    40,  OOO  00 
Sabiultted  in  compliauce  with  reqairenenta  of  section  2  of  river  and 
harbor  acta  of  1666  and  1867. 


;.  HOMTaouBRT. 

UiriTBD  States  Snaq-boat  0.  G.  WiaNER, 

ffrtv  Orlfam,  La,,  January  '28,  1S8S. 

Captaik  :  I  have  the  honor  to  snbmit  the  foltoving  report  of  operations  ot  tba 
United  Statee  snag-boat  0.  G.  Waf^ner  in  the  Onacbita  and  Black  liven,  Arkano* 
and  Lonisiana,  during  the  past  season : 

In  accordaace  with  verbal  instructions  received  from  you  August  S£^  1884,  at  Mem- 
phis, Tenn.,  I  at  once  fitted  out  tbeWa^^ner  for  service  and  proceeded  to  Vicksbaig, 
Hiss.,  where  I  arrived  Soptetober  4,  1684,  iind  received  your  letter  of  in  struct  Ion  ^  of 
September  6,  to  proceed  to  Ouachita  Kiver,  go  as  far  up-Btream  as  possible  and  tfatn 
work  down  toward  the  month.  On  arriving  at  the  Ouachita  Eiver  I  found  a  very 
low  stage  of  water,  and  could  onl;  go  to  Bayou  Louie  Bend,  I^uislana,  and  from  (hen 
I  worked  down -stream,  removing  all  obHtructioDs  to  navigation.  On  entering  tlw 
Black  Kiver  I  proceeded  to  its  mouth,  then  worked  np-stroam,  removing  such  ob- 
structions as  were  tiecessary.  I  received  instruction  from  you  to  proceed  to  the  land- 
slides below  Monroe,  La.,  as  soon  as  the  stage  of  waier  would  permit,  and  renmn 
them,  which  I  did,  and  arrived  at  Monroe,  La.,  Deceml)er  24,  1884.  From  there  I 
proceeded  to  the  Upper  Ouacbita,  and  foond  but  few  obstructions  on  account  of  tbt 
high  stage  of  water.  On  arriving  atMnuiid  Laadiug,  Arkansas,  I  found  it  advisable  Id 
returo  tu  Monroe,  as  no  work  could  be  done  on  account  of  the  extreme  high  stageof 
water.  I  arrived  at  Monroe,  La.,  January  4,  1B85.  notified  you  and  received  instruc- 
tions to  proceed  to  New  Orleans,  La.,  and  lay  the  Waguer  up.  I  arrived  at  New  Or- 
leans January  14.  1885.  discharged  the  crew  and  employed  two  watchmen.  The  fal- 
lowing obstructions  were  removed  by  the  Wagner  during  the  season : 

Snags  pulled OT 

Stumps  pulled 100 

Shore  snags  cut 8,«t 

Logs  removed  from  bed  of  river '. tB 

Petrified  logs  removed  from  bed  of  river i 

Cylinders  of  wreck  of  steamer  removed  from  bed  o/ river  --- 1 

Stnmpa  blown  up , ...       U 

Trees  cut T 

I  would  respectfully  recommend  that  operations  in  the  Ouachita  River  be  carried 
on  in  the  same  manner  next  season,  for.  while  great  improvement  has  been  accom- 
plished.  there  yet  remains  a  great  deal  to  be  done,  anil  an  appropriation  of  $30,000 
could  be  exjiended  to  good  advantage  in  the  improvement  of  the  river. 

In  couclueion,  1  wouhl  say  that  a»  the  improvement  of  the  river  increases  the  nt* 
of  frrigbte,  and  inHiirauce  will  be  reduced,  which  will  be  of  area  t  benefit  to  thepi-ople 
living  along  the  river,  as  the  river  is  the  principal  means  of  transport ation  for  their 
proiliicts  anil  return  freights.     1  am  pleased  to  state  that  the  eleaniboat  mi^n  nsvi- 

Sating  tiie  Onacliita  River  have  expressed  their  entire  satisfaction  with  the  work 
one  by  the  Wagner  the  post  season. 

Very  respectfully,  your  obedient  servant, 

F.  C.  Montgomery, 
Captain  Snag-boal  O.  G.  Ifajttr. 
Capt.  Eric  Dkrgland, 

Corpa  0/  EHgiiieera,  C.  S.  A. 


^11 


Durine  tlie  BscftV  ^eat  \.^eV;e  ft\sawv\ioa\ft  viwjX^sXtA  \\ift  Qnachita  River  and  tribu- 
taries, tht  five  Uroeat  \)oa\a, -kXwcV  iiaViftWiti  to*  \fts;™  m.w*-ki  ^^hw,  Vivine  r»- 
pacitieaof  from  5W  Wj3Wl\<i™«'^'tt,««ift-^^'--«™4^™«'^  ■w.'i  W\.^1-.>».\«,  \w 
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boats  aTeraffed  abont  twenty-two  trips  each  dnriug  the  year.  Boats  from  New  Or- 
leans ascended  to  Camden,  Ark.,  from  November  to  June,  inclasivey  and  as  high  at 
Monroe,  La.,  the  entire  year. 

The  following  freights  were  carried,  inclading  those  of  the  tribntaries,  all  of  which 
passed  through  the  main  stream : 

Cotton bales..  108,600 

Cotton-seed sacks..  390,000 

Staves '- number..  715,500 

Cattle head..  5,785 

Wood cords..  5.000 

Timber logs..  175,000 

Betiim  freights,  estimated  value,  $2,000,000. 


U  7. 

IMPROVEMENT  OF    BAYOU  BARTHOLOMEW,  LOUISIANA  AND  ARKANSAS. 

This  Stream  is  a  tributary  of  the  Ouachita  River.  It  rises  in  South- 
eastern Arkansas,  within  a  few  miles  of  Pine  Bluff,  on  the  Arkansas 
River,  and,  following  an  exceedin^^ly  tortuous  course,  flows  at  first 
nearly  parallel  to' the  Arkansas  River,  at  a  distance  varying  from  16 
to  30  miles ;  then  parallel  to  the  Mississippi,  at  about  the  same  average 
distance,  and  after  entering  Louisiana  diverges  to  the  southwest  and 
flows  into  the  Ouachita  River  opposite  Ouachita  City. 

The  States  of  Louisiana  and  Arkansas  have  at  various  times  ex- 
pended funds  for  surveys  and  improvement  of  the  bayou.  Examinations 
were  made  by  the  United  States  in  J  872  and  1879.  An  examination  of 
the  bayou  from  Baxter  to  the  Lincoln  County  line,  Arkansas,  was  made 
in  December,  1884,  the  report  of  which  (dated  January  15,  1885)  dis- 
approves the  present  improvement  of  this  'portion  of  the  river.  The 
present  plan  of  improvement  is  based  upon  a  report  submitted  by 
Major  Benyaurd,  in  1880,  estimating  the  cost  of  cutting  overhanging 
timber  and  removing  wrecks,  snags,  &c.,  obstructing  navigation  from 
Baxter,  Ark.,  to  the  mouth,  an  estimated  distance  of  213  miles,  at  $26,862. 
At  Baxter,  Ark.,  the  Little  Rock,  Mississippi  River,  and  Texas  Rail- 
road Bridge  crosses  the  bayou,  forming  a  bar  to  all  navigation  above 
the  crossing,  except  for  stave-boats,  of  which  there  are  a  great  many 
in  this  part  of  the  stream.  The  work  heretofore  done  in  this  stream 
consisted  in  the  removal  of  obstfuctions  to  navigation  from  Baxter, 
Ark.,  to  Lind  Grove,  La.,  an  estimated  distance  of  143  miles.  The 
work  done  during  the  year  was  carried  on  by  contract.  Bids  were 
opened  October  11, 1884,  and  the  following  is  an  abstract  ai  those  re- 
ceived : 


No. 

Names  of  bidden. 

Prices  bid 

per  linear 

mile. 

Date  proposed  to 
commence  work. 

Date  proposed  to 
complete  work. 

1 

W^ooton  A. Brondwav. ................... 

$200 
75 

November  1,1884... 
November  15, 1884 . . . 

December  1. 1884. 

2 

Bmmiok  &Feitli 

December  25, 1884. 

The  contract  was  awarded  to  Emmick  &  Feith,  and  work  was  begun 
by  them  November  10,  1H84,  and  completed  December  7,  1884.  This 
work  consisted  in  the  removal  of  all  trees,  logs,  snags,  wrecks,  and 
leaning  trees  obstructing  navigation  of  the  bayou,  and  disposal  of  them 
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80  they  would  not  become  obstractioQS  agaiD.  It  extended  from  the 
north  ap-8treaiQ  66§  miles. 

My  inspector  who  supervised  the  work  reports  the  following  aggre- 
gates: 550  stumps,  1,823  logs,  3,lfi4  snags,  2  wrecks,  and  1^  hnA 
piles  were  removed  from  the  channel,  and  697  leaning  trees  cnt  down. 

This  work,  together  with  that  previously  done,  has  greatly  improved 
navigation  in  the  stream  (which  is  only  carried  on  daring  high  wat^), 
by  the  removal  of  obstructions,  from  the  parts  in  which  it  has  beeo 
carried  on.  New  obstruclions,  however,  are  continually  forming,  and 
require  removal  from  time  to  time  in  tlie  interests  of  safe  navigatioD. 
The  amount  available  is  not  sufiicieut  to  resume  work  during  the  com- 
ing season.  The  appropriation  asked  for  the  fiscal  year  ending  June 
30, 1887,  can  be  profitably  expended  in  cutting  leaning  timber,  remov- 
tog  snags,  &c.,  as  heretofore.    The  former  appropriations  are  as  follows: 

By  act  approved  Mftrch  3. 1881 $8,000  00 

Byactpa»SHclAuHii8fJ,  l&«i 5.0eei» 

By  act  approved  July  5,  1W*4 > 5,O0l)l» 

Anrount  expended   to  Jane  30,  1885 17, 751  K- 

Money  statement. 

July  1, 1884,  amo ant  available ., |1,  ISITO 

Aiuoant  appropriated  by  act  approved  Ja^5,  1884 5,000(1) 

6,  in  m 

July  1,  1885,  amoDUt  expended  during  fiacalyear,  exclnBtveofoDtBtandiog 

liabilities  July  1,  18*1 5,3:118 

July  1,  1985,  amount  available 2«*S 

{Amount  (.estimated)  required  for  completion  of  existtug  project 8. 86J  tC 
Amount  tliatcnu  be  proUtablyexpeudeiliu  fiscal  year  ending  June30, 1887      9,00«l» 
Submitted  in  compiiuace  with  requirements  of  section  '2  of  river  and 
barbor  acts  of  1066  and  1867. 


COMMERCIAL  BTATIBTICB. 

Daring  tbe  fiscal  year  three  steamboats,  drawing  from  4}  to  6  feet  of  water,  ud 
with  capacities  of  125,  150.  aod  aOO  tons,  made  forty-two  trips  in  the  stream,  exUnl- 
iug  from  45  to  '29Q  miles  above  the  mouth. 

The  bayou  wat  navigable  from  November  until  May,  and  the  following  quaotiui 
of  freight  were  carried  during  these  months : 


Cotton 

CottoD-seud 

Return  freights,  estimated  .value 


U  8. 

IMPHOVEMENT  OP  BAYOU  BCEVF,  LOUISIANA. 

Bayou  Btenf  rises  ifa  Southeastern  Arkansas,  flows  in  a  soatberl;  di- 
rection, and  enters  tbe  Ouachita  River  at  Stafford  Point,  attout  10  milt* 
above  Harrisonburg,  La.  4 

The  plan  of  improvement  is  based  upon  an  examinatiou  made  by  ^ 
United  States  in  1880.  The  project  consists  in  the  removal  of  obBtfU- 
tioDS  to  navigation,  being  snags,  logs,  and  leaning  timber,  &om  'VCil- 
lace's  Landing,  Louisiana,  to  the  mouth  of  the  bayoa,  a  distance  of  ^ 
miles,  at  an  estimated  cost  of  $20,000. 
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An  examination  of  the  three  outlets  of  Bayoa  Boenf,  near  Point  Jeffer- 
Bon,  Louisiana,  was  directed  by  river  and  harbor  act  of  July  5,  1884. 
The  report  on  this  examination  was  submitted  December  6, 1884,  recom- 
mending closure  of  the  outlets,  at  an  estimated  cost  of  $7,290.  As  it  is 
probable  that  the  outlets  will  be  somewhat  enlarged  before  any  appro- 
priation can  be  made  for  their  closure,  I  would  recommend  that  the  for- 
mer estimate  be  increased  to  $8,500,  and  that  this  amount  be  appro- 
priated for  the  closure  of  the  outlets  in  addition  to  the  amount  asked 
for  the  improvement  of  the  river.  The  work  heretofore  done  in  this 
stream  was  carried  on  during  1881  and  1882 ;  was  begun  at  Point  Jeffer- 
son, LouMsdana,  and  carried  down-stream  as  far  as  the  funds  available  per- 
mitted. Navigation  was  greatly  improved  thereby,  and  boats  were  en- 
abled to  run^durit^  high,  waiter  to  Point  Jefferson. 

The  workKlnpiug  the  fiscal,  year  was  carried  on  by  contract.  Bids 
were  opened  Ootobetfll,  1884,  and  the  following  is  an  abstract  of  those 
received : 


No. 

« 

Namea  of  bidders. 

Prices  bid 

per  linear 

mile. 

Date   proposed    to 
commence  work. 

Date   proposed   to 
complete  work. 

1 

"Wooton  &  Broadwftv 

$125 
75 

November  1, 1884  . . . 
November  15, 1884 . . 

December  1.  1884. 

?, 

Enimick  Sc  Feith 

December  25, 1884. 

The  contract  was  awarded  to  Emmick  &  Feith,  and  work  was  begun 
by  them  November  15  and  completed  December  11,  1884. 

This  work  consisted  in  the  removal  of  all  trees,  logs,  snags,  and  over- 
hanging trees,  &c.,  obstructing  navigation,  and  disposal  of  them  so  as 
not  again  to  become  obstructions,  and  was  carried  from  the  mouth  up- 
stream a  distance  of  60  miles. 

My  inspector  who  supervised  the  work  reports  the  following  aggre- 
gates :  211  stumps,  710  logs,  232  snags,  and  35  brush-piles  removed  from 
channel,  and  526  overhanging  trees  cut  and  removed. 

The  bayou  is  only  navigable  during  high  water.  The  obstructions 
removed  have  greatly  benefited  high-water  navigation  and  lessened  the 
dangers  thereof.  The  improvementisnotpermanent,as  new  obstructions 
form  from  time  to  time  which  will  require  removal  in  the  interests  of 
safe  navigation.  Work-  cannot  be  resumed  until  further  funds  are  avail- 
able. With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 
1887,  it  is  proposed  to  apply  $5,00p  to  the  removal  of  obstructions  from 
the  channel  and  banks,  as  heretofore,  and  $8,500  to  the  closure  of  the 
outlets  near  Point  Jefferson,  Lousiana. 

The  former  appropriations  are : 

By  act  approved  March  3,  1881 $5,000  00 

By  act  passed  August  2,  1882 5,000  00 

By  act  approved  July  5,  1884 5,000  00 

Amount  expended  to  June  30,  1885 14,875  68 

Money  statement 

Amount  appropriated  by  act  approved  July  5,  1884 $5,000  00 

Jnlv  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 4,875  68 

July  1, 1885,  amount  available , 124  32 

(Amount  (estimated)  required  for  completion  of  existing  pToV&c\> Y^^^^i^  ^ 
Amount  that  can  be  prontably  expended  in  fiscal  year  enain^o  tslti^^  A^^    V^^^s^  ^ 
Submitted  in  compliance  with  requirements  of  secUou  %  oi  xvv^x  «av5l. 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

DariDg  the  fiscal  year  one  steamboat,  of  177  tons  bnrden,and  drawing  4i  feel  of 
water,  plied  in  the  bayoo  between  the  mouth  and  a  point  200  miles  above,  making 
fourteen  trips,  and  carrying  the  following  quantities  of  freight : 

Cotton - bales..  15,000 

Cotton-seed ' sucks..  40,000 

Staves number..  50,000 

Cattle head..     1,500 

with  return  freights  of  miscellaneous  articles  and  supplies,  the  value  of  which  conld 
not  be  ascertained. 
The  bayou  was  navigable  from  November  until  June. 


»» 


'■-i 


;,■  t 


Ug. 

IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MACON,  LOUISIANA 

The  Tensas  River  has  its  source  in  the  Dortheastern  part  of  Loaisi- 
ana,  in  Lake  Providence,  flows  in  a  southerly  direction,  and,  unitiDg 
with  the  Ouachita  and  Little  rivers  at  Trinity,  La.,  the  three  form  the 
Black  River,  An  examination  of  the  stream  was  made  by  the  Unitoi 
States  in  1880,  upon  which  the  present  plan  of  improvement  was  based. 
The  i)roject  contemplates  the  removal  of  snags,  logs,  and  leaning  tim- 
ber obstructing  navigation  from  Dallas  to  the  mouth,  about  180  miles, 
at  an  estimated  cost  of  $23,000.  By  river  and  harbor  act  of  July  5, 
1884,  Bayou  Macon  was  united  under  the  same  head  of  appropriation 
with  Tensas  River.  This  bayou  rises  in  Desha  County,  Southeast- 
ern Arkansas,  flows  in  a  southerly  direction,  entering  the  Tensas  River 
about  40  miles  above  its  mouth. 

An  examination  of  the  bayou  was  made  by  the  United  States  in  1880, 
upon  which  the  plan  of  improvement  is  based.  The  project  contem- 
places  the  removal  of  the  same  class  of  obstructions  as  those  in  Tensas 
River  from  Floyd,  La.,  the  jiresent  head  of  navigation,  to  its  moath, 
about  130  miles,  at  an  estimated  cost  of  $17,000.  The  only  work  previ- 
ously done  was  carried  on  during  1881  in  the  Tensas  River.  The  small 
amount  ($3,000)  expended  during  that  season  benefited  na\igatioD  to  a 
limited  extent  by  the  removal  of  leaning  trees,  snags,  and  logs  as  far  as 
practicable  with  that  amount. 

The  work  during  the  fiscal  year  was  done  by  contract.  But  one  bid 
was  received  (October  11,  1884),  of  which  the  following  is  an  abstract: 


No. 

• 

Namea  of  bidders. 

Price  bid 

per  linear 

mile. 

Date  proponed  to 
commeDce  work. 

Date  propotedw 
complete  wort 

1 

Wooton  Sc  Broadway 

$125 

November  1,  1884 . . . 

Decern  h^r  1   ItSL 

I 


Contract  wa^  entered  into  with  Messrs  Wooton  &  Broadway,  an^ 
work  was  begun  by  them  October  29,  1884,  and  completed  November 
28,  1884.  This  work  consisteil  in  the  removal  of  all  trees,  logs,  snags? 
and  wrecks  from  the  channel  and  leaning  trees  from  the  banks,  au'l 
disposal  of  them  so  a8  not  again  to  become  obstructions.  The  wort 
extended  from  the  mouth  up-stream  a  distance  of  28|^  miles. 

The  inspector  who  supervised  the  work  reports  the  following  agpe 
gates :  1,033  stumps  and  snags,  103  logs,  and  1  steamboat  wreck  w^ 
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removed  from  the  chanuel,  and  114  leaning  trees  cut,  and  12  leaning 
trees  topped. 

No  work  has  yet  been  done  in  Bayou  Macon,  as  the  funds  available 
for  last  season's  work  were  not  sufficient  to  extend  it  into  that  stream. 
Tensas  Kiver  and  Bayou  Macon  are  only  navigable  during  high  stages 
of  water  in  the  Ouachita  Kiver,  and  the  work  of  the  past  season  has 
benefited  navigation  in  the  former  by  the  removal  of  obstructions  from 
that  portion  of  the  stream  in  which  it  was  carried  on.  This  work,  how- 
ever, is  not  permanent,  as  new  obstructions  are  added  from  time  to  time, 
which  will  require  removal  in  the  interests  of  safe  navigation. 

Work  cannot  be  resumed  until  further  funds  are  available.  With 
the  appropriation  asked  for  the  fiscal  year  ending  June  30,  1887,  it  is 
proposed  to  continue  the  removal  of  obstructions  from  the  channel  and 
banks  as  heretofore. 

If  the  whole  amount  asked  for  be  granted,  work  can  be  prosecuted  in 
both  streams. 

The  former  appropriations  are : 

By  act  approved  March  3, 1881 $3,000  CO 

By  act  approved  July  5,  1884 4,000  00 

Amount  expended  to  June  30, 1885 6,984  (56 

Mcmey  statement 

Amount  appropriated  by  act  approved  July  5,  1884 9^,  000  00 

July  1, 1^*85,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabihties  July  1,  1884 3,984  66 

July  IjlB-^S,  amount  available 15  34 

{Amount  (estimated)  required  for  completion  of  existing  project $33,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1887     10, 000  00 
Submitted  in  compliance  with  requirements  of  Section  2  of  river  and 
harbor  acts  of  18(56  and  1867. 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  Tensas  River  and  Bayou  Macon  were  navigable  from  Novem- 
ber to  July  1. 

Three  steamboats,  with  capacities  of  87,140,  and  191  tons,  respectively,  and  drawing 
from  3^  to  5^  feet  of  water,  plied  in  these  streams,  carrying  the  following  freights: 

Cotton bales..     20,000 

Cotton-seed sacks..  100,000 

Return  freights,  estimated  value,  f35,000. 

These  three  boats  averaged  twenty  tripseach,  some  of  them  extending  140  miles 
above  the  mouth  of  Tensas  River  and  200  miles  above  mouth  of  Bayou  Macon. 


U  10. 

IMPROVEMENT  OF  BAYOU  D'ARBONNE,  LOUISIANA. 

Bayou  D'Arbonne  is  formed  by  the  junction  of  the  South,  Middle,  and 
North,  or  Corney  Branches,  near  Farraerville,  in  IS^orthern  Louisiana. 
It  flows  in  a  southeasterly  direction,  and  enters  the  Ouachita  Ei ver  about 
6  miles  above  Monroe,  La. 

An  examination  and  survey  were  made  by  the  Umtj^A.  ^Xstl'^i'ek  YCL^S^^fc^ 
and  the  plan  of  improvement  is  based  upon  tVi^  \a\X«t.    T^^  ^^o^V^^ 
95  E 


\u 
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coutemplates  tbe  removal  of  snags,  logs,  wrecks,  leaning  trees,  &€.,ob- 
stracting  navigation  from  Stein's  Bluff  to  tbe  month,  a  distance  of  42^ 
miles,  at  an  estimated  cost  of  $15,000.  Tbe  first  appropriation  for  tbe 
improvement  was  made  by  river  and  barlwr  act  approved  July  5, 1884, 
$5,000. 

The  work  during  the  past  season  was  carried  on  by  contract.  Bids 
were  opened  October  11, 1884,  and  tbe  following  is  an  abstract  of  those 
received : 


No. 


1 

2 


Nftmes  of  bidders. 


Wooton  St  Broadway. 
Ernmick  &.  Feith  


Prices  bid 

per  linear 

mile. 


$200  00 
197  50 


Date  proposed  to 
commeiice  work. 


I>ate  proposed  ti 
oomplete  woifc. 


Noyember  1,  1884.  ..|  December  1,  IM. 
October  17, 1884 •  :N  ovember  20,  UN. 


Tbe  contract  was  awarded  to  Emmlck  &  Feitb,  and  work  was  began 
by  tbem  October  28, 1884,  and  completed  December  11, 1884.  Tbis  work 
consisted  in  tbe  removal  of  all  trees,  logs,  snags,  and  wrecks  from  the 
channel,  and  leaning  trees  from  tbe  banks,  and  disposing  of  tbem  eo 
tbat  tbey  would  not  again  become  obstructions.  The  work  extended 
from  tbe  moutb  up-stream  a  distance  of  22  miles,  4,143  feet. 

My  inspector  wbo  supervised  tbe  work  reports  tbe  following  aggre- 
gates : 

Three  thonsand  one  huudred  and  eighty-eight  snags,  725  logs,  264  stamps,  205  &lkB 
trees,  19  rock  heaps,  1  tish-trap,  and  2  wrecks  removed  from  channel ;  III  overhasf- 
ing  trees  cut,  and  1,570  feet  of  bank  cleared  of  brnsh  at  nineteen  points. 

Tbis  bayou,  like  tbe  otber  tributaries  of  Ouacbita  River,  is  only  nan- 
gable  during  bigb  stages  of  water  in  tbe  maiu  river.  The  work  of  the 
past  season  has  resulted  in  tbe  removal  of  obstructions  from  about  one- 
half  of  that  portion  of  tbe  stream  in  which  improvement  is  contemplated 
by  tbe  present  project.  The  navigation  of  this  part  of  the  stream  btf 
been  improved,  and  tbe  dangers  thereof  lessened,  by  the  removal  of 
these  obstructions.  Tbe  work,  however,  is  not  permanent,  as  new  ob- 
structions are  added  from  time  to  time,  which  require  removal  in  tbe 
interests  of  safe  navigation.  During  the  coming  season  no  work  will 
be  done,  as  no  funds  are  available  for  its  continuation.  With  tbe 
amount  asked  for  the  fiscal  year  ending  June  30, 1887,  it  is  proposed  to 
continue  the  removal  of  obstructions  to  navigation,  according  to  the 
project. 

Money  statement. 

Amoant  appropriated  by  act  approved  July  5,  1884 |5, 000  !)• 

Jnly  1, 1885|  amount  expended  during  fiscal  year,  exclusive  of  oatstanding 
Uabilities,  July  1,1884 4.8©fl 


July  1, 1885,  amount  available 


130  59 


(Amount  (estimated)  required  for  completion  of  existing  project 10, 000  <V 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30,1887      5,000^ 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

During  the  fiscal  year  the  bayou  was  navigable  from  December  Qntil  May,  ■>' 
boats  ascended  the  stream  from  60  to  75  miles  above  its  mouth.  Two  steamboaU,  •>* 
of  125  tons  and  the  other  150  tons  burden,  and  drawing  4^  and  5  feet  of  water,  ni^ 
twenty -six  trips  each,  carrying  the  following  freights: 

Cotton balee..     8,5* 

Return  iTeigbts,  eatlmated  value |18,0li 


APPENDIX   U REPORT   OF   CAPTAIN   BERGLAND.  1607 

U  II. 

IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

The  Yazoo  River  is  formed  by  the  juDction  of  the  Yallabusha  and 
Tallabatchee  Rivers,  in  Le* Flore  County,  Mississippi;  it  is  abont  264 
miles  in  length,  flows  in  a  general  southwesterly  direction  through  one 
of  the  richest  sections  of  country  in  the  South,  and  enters  the  Missis- 
sippi River  9  miles  above  Vicksburg. 

An  examination  of  the  wrecks  of  gunboats,  steamers,  and  other  ob- 
structions placed  in  the  river  during  the  late  war  was  made  by  the 
United  States  in  1873,  and  a  similar  examination,  which  included  the 
natural  obstructions  to  navigation,  was  made  in  1874.  The  project  for 
the  improvement  contemplated  the  removiil  of  wrecks,  snags,  logs, 
overhanging  timber,  &c.,  obstructing  navigation  throughout  the  entire 
length  of  the  stream.  The  work,  however,  cannot  be  permanent.  New 
obstructions,  caused  by  floods,  caving  banks,  &c.,  are  brought  into  the 
river  each  year,  and  require  removal  to  render  navigation  safe;  conse* 
quently  no  detailed  estimates  for  the  permanent  improvement  of  the 
river  have  been  submitted. 

Eleven  wrecks  of  steamers,  sunk  during  the  late  war,  were  removed 
by  contract  during  the  season  of  1873-74.  During  1875  and  1877  the 
United  States  snag-boat  O.  G.  Wagner  was  employed  in  removing 
wrecks  and  other  obstructions.  In  October,  1879,  the  snag-boat  John 
R.  Meigs  was  completed,  and  the  principal  work  of  improvement  since 
that  time  has  been  carried  on  with  this  snag-boat.  The  results  of  the 
work  heretofore  done  are  marked.  The  large  number  of  wrecks  and  a 
great  many  natural  obstructions,  which  limited  the  navigable  season, 
have  been  removed,  and  the  river  is  now  navigable  throughout  the 
year. 

During  the  past  season  the  United  States  snag-boat  John  R.  Meigs, 
after  undergoing  some  necessary  repairs  at  Memphis,  Tenn.,  began  op- 
erations September  18, 1884,  which  were  continued  without  interruption 
until  November  1,  1884,  when  the  boat  was  transferred  to  the  Talla- 
batchee River.  Returning  to  the  Yazoo,  December  9,  work  was  contin- 
ued until  the  1st  of  January,  1885,  when,  the  water  having  reached  a 
stage  too  high  to  continue  eflfective  work  in  that  stream,  the  boat  was 
transferred  to  the  Big  Sunflower  River. 

The  following  obstructions  were  removed: 

Snags  removed  from  channel &50 

Projecting  shore  snags  cnt 321 

Stamps  cot  and  removed 23 

Overhanging  trees  cut 1,773 

Jams  removed 6 

Steamboat  wrecks  removed 1 

Assistance  was  rendered  three  steamers,  which  grounded  at  different 
times  in  such  manner  as  to  obstruct  navigation. 

For  details  of  the  operations  of  the  Meigs  I  would  call  attention  to 
the  report  of  Capt.  P.  R.  Starr,  submitted  herewith. 

The  work  during  the  past  season  extended  over  the  entire  river,  from 
the  mouth  to  the  head,  and  the  removal  of  the  obstructions  greatly  im- 
proved low- water  navigation ;  in  some  places  the  depth  of  water  being 
increased  from  2^  to  4  feet.  The  steamboat  masters  and  pilots  are 
unanimous  in  acknowledging  the  substantial  benefits  to  navigation  t^- 
salting  from  last  season's  work,  and  the  efficient  mamx^T  m^>^\0^\\>^^ 
accomplished.    The  iwprovementy  however,  is  not  "pexmaneoX^^tot  notvt 


w 


II' 


VI ; 


time.  Owiiirr  to  the  lateness  of  tbe  workinc:  seiison  wbeu  the  last 
propriiifion  lM<:jinie  available,  it  was  <li cided  to  make  only  such  mi 
rei)airs  as  were  absolutely  necessary  l>efore  sending  the  Itoat  to 
Yazoo.  Several  new  platen  are  now  required  for  the  iron  bull  and  d< 
the  boilers  and  machinery  must  l)e  overhauled  and  repaired,  the  woo 
lower  deck  and  boiler  deck  nHjuire  repairs  and  calking,  and  the  wl 
boat  should  be  re]>ainted,  &c.  It  is  estimated  that  the  neoes^an 
pairs  will  cost  $5,5(X).  The  estimate<l  cost  of  operating  the  snag-l 
in  the  river  for  ei<;ht  months  is  $10,5<K). 
The  former  appropriations  are  as  follows : 

By  act  ajiproverl  March  3,  1*^7:^,  ai>prH  <l  to  the  removal  of  eleven  wrecks, 

Hiiiik  in  tht*  htr«*am  «liirii);r  the  hite  war $40,0(^ 

By  act  approviMl  March  3.  l-i7r> 12,00 

By  act  ajiproveil  August  14,  lr7(>    15, Oft 

By  act  apiirovfMl  Jmie  H.  lr<7H 25,0i> 

By  act  a|i|»rov«Ml  March  :\,  l^l> 15,00 

By  act  ai)provcd  June  14.  l'^^0 12,00 

By  act  apj»rovc(l  March  X  lr<^{ 6,00 

By  act  pHMHcd  August  i>,  18-^2 8,00 

By  act  approved  July  5,  18^4 10,0<> 

Aniount  ex|K*iided  to  June  3(>,  188r» 141,751 

Money  statement. 

July  I,  lHr4,  amount  availaVdo $301 

Amount  appropriated  by  act  approved  July  5,  18H4 10, 00( 

10,301 
July  1,  IHK'),  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilitieHJuly  1,  1884 9,(B4 

July  1,  18.85,  amount  available 1,346 

i  Amount  tliat  can  be  profitably  expended  in  fiscal  yearending  June30, 1887     30,000 
J  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  18t>6  and  1867. 
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final  iustructioiis  as  to  tbe  work  to  be  done,  I  engaged  the  remainder  of  tbe  crew  and 
lefl  Vicksburg  September  18 ;  entered  tbe  Yazoo  River  and  commenced  work  the  same 
day.  I  found  tbe  river  at  a  low  stage  and  in  good  condition  for  removing  snags,  ae 
they  could  be  taken  directly  from  tbe  bottom  of  tbe  stream.  Tbe  greater  part  of  tbe 
obstructions  were  entirely  out  of  sight,  and  could  only  be  found  by  dragging  with 
the  drag-chain.  Tbe  work  was  confined  to  the  bed  of  the  river,  except  in  places 
where  trees  and  shore  snags  were  actually  in  the  way  of  low-water  navigation ; 
cleaning  out  tbe  channel  so  as  to  give  fully  3  feet  of  water  on  all  bars  and  crossings 
as  we  went  up.  On  September  30,  when  within  a  short  distance  of  Yazoo  Cit^',  I  re- 
ceived a  very  earnest  request  from  Capt.  T.  R.  Smith,  of  tbe  steamer  Katie  Robbins, 
Capt.  Marcy  Johnson,  of  the  steamer  Le  Flore,  and  E.  C.  Carroll,  superintendent  of 
the  P.  Line  steamers,  that  I  should  go  up  to  the  wreck  of  tbe  steamer  Carrie  Kogan, 
which  was  lying  directly  across  the  channel  and  on  acconnt  of  the  low  stage  of  water 
was  a  serious  obstruction  to  passing  boats.  Tbe  Meigs  was  at  once  moved  up  to  the 
wreck,  which  extended  fully  two-thirds  of  the  distance  across  tbe  river,  with  nu- 
merous snags  opposite  and  only  30  inches  of  water  over  the  wreck.  All  the  snags  in  the 
vicinity  were  first  pulled,  and  then  the  wreck  torn  up,  and  tbe  greater  part  of  it 
pulled  out  on  tbe  bank,  making' a  good  channel  with  fully  7  feet  of  water.  I 
then  worked  on  up  the  river  removing  obstructions  from  the  channel  only,  not  having 
sufficient  force  to  work  both  tbe  boat  and  a  shore  party  at  tbe  Same  time.  The  river 
from  the  foot  to  head  of  Honey  Island,  a  distance  of  some  60  miles,  was  in  a  very 
ba<l  condition,  no  work  having  been  done  there  for  several  years.  Tliis  ])art  of  the 
river  is  very  crooked  and  narrow,  with  short  bends  obstructed  by  leaning  trees  and 
many  logs  and  snags  in  tbe  channel.  The  points  were  also  covered  with  trees  and 
6hore  snags.  The  worst  obstructions  were  where  trees  singly  and  then  again  from 
three  to  four  to  as  many  as  ten  or  fifteen  slide  into  the  river,  in  many  places  remain- 
ing standing  as  erect  as  they  were  on  the  bauk,  with  so  much  sediment  clinging  to 
the  roots  that  it  was  almost  impossible  to  pull  them  out. 

On  October  9,  when  above  Silent  Shade,  the  steanurading-boat  Arkansas  City  ran 
on  a  log  and  was  leaking  badly,  with  no  means  of  getting  off.  At  the  request  of  Cap- 
tain Cook,  her  owner,  I  backed  dowp  after  dark,  a  distance  of  4  miles,  and  pulled  her 
off.  At  Upper  Gold  Dust  Bar,  October  27,  the  stean»er  Le  Flore  got  agnmnd,  broke 
her  capstan,  and  coald  uot  get  over  the  bar.  The  Meigs  went  to  Tier  assistance,  and 
pulled  her  off  the  bar  after  working  seven  hours.  On  sounding  I  found  «mly  30  inches 
of  water  on  the  bar,  and  the  channel  full  of  logs.  Work  was  immediately  begun  with 
the  drag-chain,  and  numerous  logs  and  snags  removed,  making  a  good  channel  with 
3  feet  of  water.  At  French  Bend  Bar,  or  wreck  of  the  steamer  Mary  E.  Keene,  I 
found  it  very  difficult  for  the  boat  to  pass,  as  the  wreck  was  lying  directly  in  tiie  bend 
of  the  river,  which  makes  a  very  short  turn  to  the  right,  with  the  point  of  a  sand-bar 
extending  out  towards  the  middle  of  the  wreck,  and  at  a  low  stage  of  water  the 
width  of  (he  river  from  the  point  of  the  sand-bar  to  the  wreck  was  only  45  feet,  and 
only  32  inches  of  water  in  the  channel  above  the  wreck.  Having  no  explosives,  with- 
out which  nothing  effective  can  be  done  towards  removing  this  obstruction,  we  did 
not  work  on  tbe  wreck,  but  pulled  several  large  snags  in  the  vicinity  of  it.  I  think, 
with  the  aid  of  a  diver  and  explosives,  that  the  entire  wreck  could  easify  be  removed, 
and  its  removal  would  greatly  benefit  navigation,  as  the  bend  would  then  wash  out 
and  make  a  better  channel  for  passing  boats. 

We  arrived  at  Greenwood  October  !U),  and,  after  making  some  needed  repairs  to  the 
machinery,  entered  the  Tallahatchee  Kiver.  On  December  8  I  received  your  letter 
of  the  5th  with  orders  to  return  ro  the  Yfizoo  River  and  resume  work  in  that  stream, 
which  was  done.  We  commenced  work  at  the  mouth  of  the  Tallahatchee,  and  con- 
tinued the  same  down-stream  until  the  12tb,  when,  receiving  a  letter  from  Capt.  T.  R. 
Smith,  of  the  steamer  Katie  Robbins,  asking  that  work  be  done  between  the  head  of 
Honey  Island  and  Rose  Bank,  as  the  snags  and  logs  were  so  numerous  that  boatd  bad 
great  difficulty  in  getting  along,  the  boat  was  at  once  moved  down  to  the  head  of 
the  island  and  worked  up  to  Rose  Bank,  thoroughly  cleaning  out  all  channel  obstruc- 
tions, and  then  commenced  cutting  leaning  trees  and  shore  snags  on  all  points  and 
bends.  On  the  25th  of  December  I  received  a  request  from  Capt.  Frank  Beck,  of  the 
sunken  steamer  Le  Flore,  for  assistauccin  raising  bis  boat,  and  accordingly  ]»roceeded 
down  to  tbe  sunken  steamer  and  worked  tbe  remainder  of  the  day,  but,  as  the  river 
was  rising  rapidly,  could  do  no  good,  and  returne«l  up  the  river  to  Liverpool,  cutting 
stumps  and  leaning  trees.  On  the  night  of  December  27  tbe  F.  Line  steamer  Do 
Smet,  while  coming  di>wn  tbe  river  with  a  load  of  cotton,  ran  on  a  mud  lump  and  got 
badly  aground.  Her  captain  sent  for  assistance,  and,  getting  up-stream  at  10  oVlock 
at  night,  we  proceeded  down  tbe  river  one-half  mile,  and  succeeded  in  pulling  her 
off.  Working  on  down  the  river,  wliich  was  rising  rapidly,  we  arrived  at  the  mouth 
of  Big  Sunflower  River  December  30.  On  the  31st  you  visited  the  boat  and  ^avis  w\«k 
instructions  to  enter  tbe  Big  Sunflower  River,  and  commewco^  wotV  ^9a\wwc^  Y,\:^>?5>* 
Having  but  a  limited  appropriation  to  work  with,  aiu\  iuWy  avv\e^t\^V\\\^  V\\vj  \\«vv«^- 
tance  of  paabing  the  work  as  rapidly  as  possible,  in  ordeir  to  viVe^a-x  owt  ^  Viv^-'^'iX^^ 
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channel  the  full  length  of  the  Tazoo  River,  I  did  not  do  any  work  on  the  shore  on  my 
way  up  the  river,  except  in  places  where  it  was  absolutely  necessary.  Shortly  after 
my  return  from  the  Tallahatchee  River  the  Yazoo  River  began  to  rise,  and  we  coold 
do  but  little  at  pulling  snags,  bnt  cut  all  the  leaning  trees  on  points  and  in  bends 
where  required. 

I  would  respectfully  suggest  in  future  operations  in^  this  river  that  a  cutting  party 
of  eight  or  ten  laborers  be  sent  ahead  of  the  boat  to  cnt  trees,  stumps,  and  shore 
snags.  All  tbe  trees  which  fall  into  the  river  can  then  be  picked  up  by  the  boat  as 
it  moves  upstream.  The  time  thus  saved  will  more  than  compensate  for  the  cost  of 
additional  labor,  as  the  boat  will  not  have  to  stop  and  cut  tbe  trees  and  afterwards 
pick  tbem  up.  The  river  is  of  such  nature  that  even  if  thoroughly  cleaned  aAertbe 
first  rise  and  fall  there  will  be  just  as  many  new  obstructious.  Trees  are  constanlly 
sliding  into  the  river,  banks  washing  away  and  exposing  logs  and  stumps  that  have 
to  be  removed  from  time  to  time.  Many  of  the  trees  which  fall  into  the  river  are  oak, 
pecan,  gum,  and  sycamore,  which  sink  where  they  fall.  To- permanently  clear  the 
river  of  all  obstructions  is  impossible,  but  four  or  more  mouths'  work  in  each  year 
will  greatly  improve  its  navigation.     The  principal  points  at  whicTi  work  was  n- 

Suired  and*  performed  were  as  follows:  Haynes'  Bluff,  Little  Deer  Creek,  SuutloFer 
end,  the  Narrows,  Brown's  Bar,  Belle  Yazoo.  Woodstock  Reach,  Annadale,  O'Neil's 
Creek,  Stella  Gin,  Stella,  Short  Creek,  Phillip's,  Avreck  of  steamer  Carrie  Hogan, 
Hine's,  Lodi,  Hidi,  Wilderness,  Bermuda,  Silver  City,  Springwood,  Gum  Bayou,  Dew 
Drop,  Stewart's,  Tuckaho,  Winter  Quarters,  Loosey  Level,  Devil's  Race-Track,  Ban- 
dom  Shot,  Perkins',  Just  Over,  Idlewild,  Huutsfield,  Westover  Gin,  Montgomery 
Point,  Salt  Point,  Eagle  Lake  Landing,  Elmore's,  Gold  Dust,  Eagle  Beud,  bead  of 
Honey  Island,  Rose  Bank,  French  Bend,  Water  Front,  and  Double  Oaks.  The  total 
number  of  miles  run  in  Yazoo  River  was  546.  The  following  is  a  summary  of  tbe 
work  done : 

Snags  pulled  and  destroyed 550 

Shore  snags  cut  and  destroyed 321 

Stumps  cut  and  destroyed 23 

Trees  cut 1,773 

Jams  removed 6 

Steamboat  wrecks  removed 1 

Extra  cuts  made 1,839 

Total  number  of  cuts  made : 5,417 

Assistance  was  rendered  to  three  steamboats  which  had  grounded  and  were  ob- 
structing navigation. 

Very  respectfully,  your  obedient  servant, 

P.  R.  Starr, 
Captain  Snag-boat  John  li,  Meigt. 
Capt.  Eric  Bergland, 

Corps  of  Engineers^  U.  S.  A. 
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During  the  past  fiscal  year  six  steamboats  plied  in  this  stream,  drawing  from  4  to 7 
feet  of  water,  and  with  carrying  capacities  for  from  250  to  2,000  bales  of  cotton.  Tbe 
river  was  navigable  the  entire  year,  and  the  boats  made  one  hundred  and  seventy-one 
trips,  or  an  average  of  over  twenty-eight  trips  for  each  boat  from  Vicksburg  to  tbe 
head  of  the  river. 

Tbe  following  freights  were  carried  : 

Cotton bales..        5^350 

Cotton-seed sacks..        97,500 

Staves numbers..        .tO.OOO 

Return  freights,  estimated  value $l,35t»,0*) 

In  addition  to  the  above,  a  large  quantity  of  timber  and  a  few  cat  tie  and  ho^.  T%e 
boats  navigating  the  Big  Sunflower  and  Tallahatchee  rivnrs  and  other  trlbiitariei 
pass  up  and  down  this  stream. 

The  seasons  of  18S4-'83, 18S:}-*84,  andl884-*85  were  all  overflow  years,  and  the  crop* 
and  return  freights  much  lessened  by  this  cause.  It  is  estimated  that  the  crops  of 
188.W86  will  exceed  any  of  the  above  years  fully  25  per  cent.,  and  the  return  freigbtf 
be  correspondingly  inci^eased. 

Five  thouftaua  ^v^  hwudred  bales  of  cotton  were  shipped  from  Tazoo  City  by  r»il- 
road  last  seanon,  ^\ivc\i,  V\\\v  \Xifi  t<6\»\3Ltxi  U^\^\A\i^  railroad  to  that  point,  arenflt 
included  in  Uie  a\)ov<i  %\,«.\A^\,\Ci^. 
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U  12. 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

This  river  has  its  source  at  Mad  Lake,  Coahoma  County,  Mississippi, 
near  what  is  known  as  Horseshoe  Bend  on  the  Mississippi  Biver,  flows 
in  a  southerly  direction,  and  enters  the  Yazoo  River  about  55  miles 
above  the  "mouth  of  the  latter.  During  extreme  high-water  it  is  navi- 
gable as  high  up  as  Clarksdale,  Miss.,  280  miles  from  the  mouth.  Fais- 
onia,  Miss.,  144  miles  from  the  mouth,  is  ordinarily  considered  the 
head  of  low- water  navigation. 

An  examination  was  made  by  the  United  States  in  1878,  and  the  plan 
adopted  for  the  improvement  consisted  in  building  ordinary  wing-dams, 
to  scour  a  channel  of  from  3  feet  to  40  inches  depth,  at  points  where 
necessary,  and  the  removal  of  snags,  sunken  logs,  and  leaning  timber 
obstructing  navigation,  at  an  estimated  cost  of  $66,000. 

Work  was  begun  in  1879  and  the  navigation  of  the  stream  has  been 
greatly  improved  by  the  removal  of  snags,  logs,  and  leaning  timber, 
and  by  deepening  the  water  over  shoal  places  by  means  of  wing-dams. 
The  following  statement,  obtained  from  the  officers  of  the  boats  navi- 
gating the  river,  shows  to  what  extent  the  navigation  has  been  im- 
proved : 

In  1879  a  boat  conld  not  make  a  trip  under  ten  days,  and  often  fifteen  days.  It  is 
not  a  difiicnit  matter  at  the  present  time  to  make  a  trip  in  six  days  at  its  lowest 
stages.  For  instance,  on  Oliphant's  Bar,  in  1879,  there  were  but  18  or  20  inches  on 
the  crossings  (11  in  all).  Daring  the  low-water  season  of  1884,  at  no  time  was  there 
less  than  33  inches  on  the  same,  and  on  some  of  them  3  feet  large.  We  anticipate  no 
troable  from  that  point  in  the  future. 

The  appropriations  have  been  as  follows: 

By  act  approved  March  3,  1879 $20,000  00 

By  act  approved  June  14,  18H0 ^...       8,000  00 

By  act  approved  March  3,  1881 4,000  00 

By  act  passed  Augusts,  1882 5,000  00 

By  act  approved  July  5,  1884 5,000  00 

Theamount«xpendedtoJune30,18d5,  is 41,954  62 

During  the  fiscal  year  ending  June  30,  1885,  work  has  been  carried 
on  as  follows : 

A  light  draught  steamboat  was  chartered  and  work  begun  in  the 
river  October  12,  1884,  and  continued  under  the  superintendence  of  Mr. 
Charles  W.  Phifer,  until  December  21,  1884,  when  the  boat  was  dis- 
charged, haviug  accoinplisb.ed  the  following  work  during  the  season: 
Wing-dams  ot  timber,  logs,  au'i  brush  were  built  at  Oliphant's  Bar,  Gallao, 
Woodburn,  Johnsonville,  and  Hollywood,  aggregating  over  2,500  feet 
in  length,  and  an  average  increased  depth  of  2  feet  secured  at  these 
l)laces.  A  number  of  old  dams  were  repaired;  332  logs  and  69  snags 
were  removed  from  the  channel,  and  70  overhanging  trees  cut  from  the 
banks. 

The  wing-dams  built  and  repaired  last  autumn  have  stood  well  dur- 
ing the  recent  high- water  season,  and  are  now  in  good  condition  to  main- 
tain a  sufiicient  channel  during  the  approaching  low-water  season. 

Attention  is  respectfully  invited  to  the  report  of  Mr.  Charles  W. 
Phifer  submitted  herewith. 

The  United  States  snag-boat  John  R.  Meigs  was  transferred  from 
the  Yazoo  to  this  river  January  1,  1885,  and  continued  work  until  the 
18th  of  January,  removing  32  snags  and  2  jams,  cutting  45  ^ro^^^^xv^^ 
shore  snags,  96  stumps,  and  1,585  overhanging  ttfeeia,  wcA  ^"^?A««v\!^^^ 
trees.    Although  the  river  is  now  in  fair  condVUou,  l\i^  ^vv&\>^\sl«vssv\^  ^"^ 
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work  during  this  sunimer,  owing  to  lack  of  funds  for  continaing  the  im- 
provement, will  necessitate  a  greater  expenditure  during  the  fiscal  year 
ending  June  30,  1887,  as  owing  to  Sliding  and  caving  banks  and  forma- 
tion of  new  bars  new  obstructions  to  navigation  are  added  from  time 
to  time. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1887.  it  is 
proposed  to  continue  the  removal  of  snags,  logs,  and  overhimging  trees 
obstructing  navigation,  and  the  construction  and  repair  of  wing-dams 
where  required. 

Money  statement 

July  1,  1^84,  amount  available $1,893  56 

Amount  appropriated  by  act  ajiproved  July  5,  1884 : 5,  WH)  00 

6.^93  58 
July  I,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstiiudiiig 

liabilities  July  1, 1884 6,848  20 

July  1,  18^,  amount  available  4o  38 

{Amount  (estimated)  required  for  completion  of  existiutj  project 24,  l>"l^  00 
Amount  that  can  bcjirolitably  exjiendecl  in  fiscal  year  ending  June  *.50, 1^87     15,  (WW  00 
Submitted  in  compliance   with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  CHARLES  W.  PHIFER,  SUPERINTENDENT. 

ViCKSBURG,  Mi88.,  January  1,  If^ 

Captain:  1  have  the  honor  to  make  the  following  report  of  the  o]>eration8  carried 
on  under  your  instructions  on  the  Big  Sunflower  River,  Mississippi,  during  the  i»easoD 
of  1884:  Pursuant  to  instructions  received  from  you  on  the  15th  October,  1  left  Vicks- 
burg  on  that  day  at  6  o^clock  p.  m.,  on  the  regular  packet  Tributary,  and  reachwl  the 
foot  of  Oliphant's  Bar  at  10  o'clock  on  the  following  day,  where  I  fbun<l  the  steamer 
Headlight,  chartered  by  you  for  work  on  the  river,  in  charge  of  Captain  Smith,  who 
had  commenced  the  construction  of  a  lumber  wing-dam  at  this  point.  As  I  did  not 
approve  of  the  locality,  I  stopjjed  the  work  and  moved  all  hands  and  the  boat  \\  iuil« 
up  the  river,  where  I  made  a  close  lumber  dam,  184  feet  in  length,  acrosfi  the  bar  on 
which  the  average  depth  of  water  wiis  2i  inches.  In  constructing  thi**  dam  I  droTf 
piles  8  to  10  feet  deep  and  8  feet  apart  into  the  bed  of  the  river,  which  was  coiiqH#ed 
of  mud  and  sand.  To  these  piles  I  fastened  with  spikes  heavy  stringers,  and  then 
nailed  to  the  stringers  2-iuch  cypress  boards,  driven  by  hand  about  3  feet  into  tk 
sand.  This  dam  was  finished  on  the  18th.  I  t'lien  placed  bruch  abox'Te  it  to  break  some- 
what the  force  of  the  current  and  to  catch  the  sand  and  floating  debris.  Alniut  l!^ 
feet  below,  and  almost  parallel  with  dam  No.  1,  I  built  another  similar  iu  every 
respect.  This  dam  was  completed  on  the  2lst.  Next  I  built  a  dam  of  brush  over  IW 
yards  above,  on  the  opposite  side  or  right  bank  of  the  river.  This  was  constructrti 
oy  driving  piling  as  usual  about  6  tVet  apart,  and  filling  in  above  it  with  a  quADtitr 
of  brush  well  trodden  down  and  kept  in  place  by  weighting  it  with  heavy  ht^ol 
sycamore,  pecan,  and  other  such  heavy  timber  as  would  sink  in  the  wat«r.  This  dam 
is  180  feet  in  length,  and  I  believe  it  will  be  as  etfective  and  permanent  as  if  made  of 
lumber.  It  was  completed  on  the  22d.  I  then  moved  up  3  miles  to  McCormick's  Cnw- 
ing,  to  the  head  of  the  bar,  and  made  a  dam  225  feet  in  length,  which  I  built  of  piliaf 
alone,  6  by  3  inches  and  10  feet  in  length;  this  I  consider  stronger  than  those  preri- 
ously  built,  though  requiring  more  lumber. 

This  work  was  completed  on  the  24th.  Aft^r  this  I  repaired  three  oM  dams,  sjmUt 
in  need  of  it,  and  which  I  think  are  now  permanent.  Being  informed  by  the  m^^ 
of  the  Tributary  that  it  wjis  no  longer  possible  for  boats  to  pass  over  the  shoab  »J 
Callao,  at  his  solicitation  I  left  Olyihant's  Bar  on  the  25th  with  the  intention  of  im- 
proving the  navigation  of  the  river  at  that  point.  Arriving  at  Callao  on  tbe*>tli 
work  was  at  once  commenced  by  driving  piling  for  a  wing-dam  into  a  hard  siind-l»ar' 
The  work  progressed  slowly  on  account  of  insufficient  labor  and  the  want  of  con\"eB- 
ieut  material  to  complete  it  according  to  the  plan  I  had  proposed.  Several  brrtkJ 
were  made  lu  t\\ft  woyV.  'wVx^iV  \.o«^V  vVvcv^  to  rev>air,  and  the  brush  with  which  ns* 
inforcod  \t  waR  (Wf^cviVt  \o  oVAwvcv.    '\:\vv^Tv&lQ>\^.^\^'!kA«.^\s^  ^vsvsc^Vftt^  the  dam  until  So- 

began  th^  wk,  a^  a^v^x  Wx\(^\v.^^irZ^  i^^  ^^  \vvx..W  ^^x^  \^^x.^n.M  --^-^^- 
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eain  of  12  inches  more.  This,  however,  was  not  the  case,  so  I  bnilt  another  dam  180 
feet  above,  260  feet  in  length,  of  logs  and  brush  ;  also  pulled  in  with  the  boat's  cap- 
stan several  sycamore  and  locust  trees,  which  sank  readily,  thus  forming  a  solid  and 
substantial  work,  not  easily  carried  away  by  the  current.  Upon  its  completion  on 
the  11th  of  November  I  took  soundings  and  found  I  had  an  increased  average  depth 
of  3  feet,  which  has  by  this  time,  in  all  probability,  a  greater  depth.  On  the  I'ith  I 
steamed  up  to  Woodburn.  En  route  I  removed  three  logs  oud  four  snags,  which  be- 
fore had  seriously  impeded  the  passage  of  boats.  AtWoodbiini  I  built  a  dam  of  lum- 
ber, 70  feet  in  length,  on  the  right  bank  of  the  river,  and  one  60  yards  above,  on  the 
left  bank,  of  logs  and  brush.  The  average  depth  of  water  on  the  bar  before  the 
■work  was  done  was  16  inches;  now  there  is  a  depth  of  3^  feet  and  a  good  channel. 
From  Woodburn  I  proceecled  to  Johusonville,  16  miles  above,  removing  43  logs  and 
snags  whoso  average  diameter  was  "2^  feet  and  length  about  60  feet.  Two  miles  below 
Johnsouville  there  is  a  bar  over  which  1  made  a  dam  ICO  feet  long  of  fallen  trees  and 
brush,  pulled  by  capstan  into  the  river.  Another  Nimilar  dam  was  made  ISO  feet  above, 
200  feet  in  length,  from  which  resulted  an  increased  depth  of  42  inches.  At  Vining's, 
Boyer's  Mill,  Kaiuy  Day,  and  King's  Place  I  removed  altogether  27  logs  and  32  snags. 
At  Holly  Bay  I  removed  two  large  logs  3  feet  in  diameter.  On  the  Ist  of  December 
1  left  Holly  Bay  and  moved  down  the  river  to  Hollywood,  Captain  Red's  place,  where 
I  found  it  necessary  to  build  two  wing-dams,  each  160  feet  in  length.  Most  of  the 
lumber  with  which  you  had  provided  me  being  expended,  I  made  the  dams  of  logs  and 
brush  pulled  into  the  river  with  the  capstan.  When  completed  there  was  an  aver- 
age depth  of  40  inches.     Previously  there  were  32  inches  over  these  shoals. 

Supposing,  from  your  instructions,  that  the  manner  of  improving  this  river  de- 
pended much  upon  circumstances,  the  prime  object  being  to  expend  the  small  appro- 
priation to  the  best  advantage,  I  thought  it  proper  to  devote  the  unexpended  balance 
to  the  cutting  of  timber  and  the  removal  of  logs,  snags,  drift,  and  similar  obstruction 
from  the  river.  From  December  1  to  Decemlier  16  I  removed  260  sunken  logs  and  38 
dangerous  snags,  besides  cutting  69  trees  that  were  liable  to  fall  at  any  time  into  the 
river.  When  engaged  on  this  work  1  learned  from  a  Vicksburg  paper  that  the  steamer 
Tributary  had  **got  aground"  on  the  upper  bar  at  Oliphant's  or  McCormick's  Cross- 
ing, on  her  last  trip.  I  started  immediately  for  that  point,  and  on  arriving  there  found 
34  feet  all  over  the  bar.  The  master  informed  me  by  letter,  which  I  forwarded  to 
you,  that  his  boat  was  drawing  4  feet  and  was  overloaded.  While  aground  his  boat 
lay  across  the  channel,  wiiich  caused  the  sand  to  bank  up  on  the  lower  side,  forming 
a  bar  in  the  middle  of  the  channel  below  her.  In  order  to  remove  this  I  expended 
the  lumber  I  had  reserved  for  repaii's  of  old  works  by  building  in  the  usual  way  an- 
other dam,  190  feet  long.     This  work  was  completed  on  the  19th  of  December. 

Several  steamboat  men  have  expressed  themselves  as  being  highly  gratitied  at  the 
successl'ul  result  and  seeming  permanency  of  the  works  on  this  river,  which  compli- 
ment I  consider  graceful,  coming  as  it  does  from  those  most  interested  in  its  improve- 
ment. There  are  no  artificial  obstructions,  such  as  bridges,  dams,  &c.,  to  interfere 
with  the  navigation  of  the  river,  but  tlie  natural  obstructions  have  compelled  some  of 
the  people  to  send  their  produce  to  market  by  rail,  hauling  it  in  wagons,  during  rainy 
weather,  over  bad  roads  to  the  nearest  station,  sometimes  20  miles  distant.  The  fol- 
lowing amount  of  work  was  done  duiing  the  season  : 

Feet 

Wing-dams  built  at  Oliphant's 969 

Wing-dams  built  at  Callao    715 

Wing-dams  built  at  Woodburn 160 

Wing-dams  built  at  Johusonville 360 

Wing-dams  built  at  Hollywood 320 

Total 2,524 

Logs  removed. 332 

Snags  removed 69 

Leaning  trees  cut 70 

As  to  the  character  and  amount  of  work  necessary  to  be  done  next  year,  I  would 
respectfully  recoumiend  that  the  greater  part  of  it  be  done  between  Campbellville 
and  ** head  of  drift,"  a  distance  of  30  miles.  There  are  more  than  1,0()0  dangerous 
logs  and  snags  in  that  reach,  which  if  removed  would  add  much  to  the  speed  and 
safety  of  boats.  There  are  numerous  trees  that  should  be  cut  which  at  this  time  are 
liable  to  fall  into  the  river  at  any  moment.  From  Callao  to  Johusonville,  a  distance 
of  40  miles,  the  same  work  should  be  done ;  two  or  three  wing-dams  may  be  neces- 
sary in  this  reach.  From  Johusonville  to  William's  Landing,  a  distance  of  80  niUeck^ 
work  could  be  profitably  done  in  case  of  high  water,  6uc\\  aa  ^iwVWw^  \\\\\\wx  wx^  '^'i^- 
moving  snags.    Capt.  John  Auter,  an  old  experienced  p\\ot  oxi  \>aft  ^>\TAtt'«w«^'^v4«t^ 


1514      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

and  Capt.  George  Smith  indoi-se  me  fully  in  making  these  recommendations.  Aa  the 
heavy  timber  indigenoas  to  this  river  is  continuaTly  falling  into  it  and  obstmctinf 
the  passage  of  boats,  let  me  respectfully  suggest  that  the  banks  on  either  side  bt 
cleared  of  timber  to  a  width  of  40  feet. 

Very  respectfully,  your  obedient  servant, 

Chas.  W.  Phifeb. 
Capt.  Eric  Bergland, 

Corps  of  Engineers,  U.  8.  A, 


COMMERCIAL  STATISTICS. 


During  the  fiscal  year  boats  have  not  gone  higher  up  than  William's  Landing, 
Bolivar  County,  Mississippi,  about  210  miles  above  the  mouth.  During  the  low- 
water  season,  Woodburn,  Sunflower  County,  Mississippi,  has  been  the  upper  limit  of 
navigation. 

Two  steamboats,  the  Headlight,  drawing  22  inches  of  water,  with  a  carrying  ca- 
pacity of  195  tons,  and  the  Tributary,  drawing  26  inches,  w^ith  a  carrying  capacity  of 
65  tons,  navigated  the  river  during  the  entire  year,  one  or  the  other  making  a  trip 
every  week  therein. 

The  following  are  the  commercial  statistics  for  the  fiscal  year  «nding  June  30, 18B5: 

Cotton -bales..  8,500 

Cotton-seed i..  .sacks. .  22, 700 

Cattle head..  208 

Hogs do 600 

Staves number..  600,000 

Raftiug  timber feet..  10,000,000 

Ash  logs do 4,000,000 

Return  freight,  estimated  value,  ^700, 000. 


U  13. 

IMPROVEMENT  OF  TCHULA  LAKE,  MISSISSIPPI. 

When  the  Yazoo  River  reaches  the  head  of  Honey  Island,  aboat  220 
miles  ahove  its  mouth,  it  divides  into  two  branches,  the  westerly  one 
retaininja:  the  name  of  the  river,  while  the  easterly  and  narrower  branch 
is  named  Tchula  Lake  or  River.  The  distance  from  the  head  to  the 
foot  of  the  island,  where  the  two  branches  again  unite,  is  about  67 
miles. 

The  country  along  the  lake  is  highly  cultivated,  and  very  productive 
plantations  join  one  another  along  its  banks.  The  amount  of  cotton 
raised  annually  is  estimated  at  about  20,000  bales,  all  of  which  would 
be  brought  out  through  the  lake  if  it  were  navigable  the  entire  year. 

An  examination  was  made  by  the  United  {States  in  1879,  and  the  proj- 
ect for  its  improvement  contemplated  the  removal  of  snags,  logs,  over- 
hanging trees,  &c.,  obstructing  nivigation,  to  enable  boats  of  light 
draught  to  enter  the  lake  earlier  in  the  season.  The  estimated  cost  of 
this  improvement  was  $10,000.  The  work  of  improvement  was  began 
in  1881  and  continued  in  1882.  The  navigation  of  the  lake  was  greatlj 
improved  by  the  removal  of  overhanging  timber,  snags,  &c.,  and  light- 
draught  boats  were  enabled  to  enter  the  lake  earlier  and  run  much  later 
during  the  season. 

During  the  past  season  the  working  party  in  charge  of  Mr.  Walter 
S.  Davis,  assistant  engineer,  whose  report  is  submitted  herewith,  was 
transferred  ftom  \Vi^^  Y^Uabusha  River  December  22, 1884,  and  began 
operations  at  t\ie\\^aAoi\Xi^\^^>^'^\iNA:«^xs^^^^^^  and  removiog 

such  obstractiow^  a»  ^o\3\^\i^o^  ^\<b^\fcsX»\i^\i^^\»\si  \\fiL\aft^^\fc\ia.\\^ 
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tion  and  could  be  removed  advantageously  during  the  high  stage  of 
water  at  that  time.  On  February  11, 1885,  the  party  reached  the  foot 
of  the  lake  and  were  discharged,  having  removed  the  following  ob- 
structions during  the  season : 

Overhanging  trees  cut.  190 

Overhanging  trees  topped 48 

Trees  girdled 718 

Lo^s  and  snags  removed  from  channel Ill 

Drift-piles  removed 3 

This  work  greatly  benefited  the  immediate  necessities  of  navigation, 
as  many  of  the  trees  removed  had  fallen  into  the  lake  and  obstructed 
the  channel.  Many  troublesome  sawyers,  which  had  been  there  for 
years,  were  also  removed  from  the  channel.  Much  work,  however,  re- 
mains to  be  done  during  low-water  in  order  to  benefit  navigation  dur- 
ing medium  stages.  As  new  obstructions  are  continually  forming,  the 
improvement  cannot  be  said  to  be  permanent,  and  appropriations  will  be 
needed  from  time  to  time  if  the  stream  is  to  be  kept  in  a  navigable  con- 
dition. Should  an  appropriation  be  made  for  the  fiscal  year  ending 
June  30, 1887,  it  is  proposed  to  continue  the  removal  of  the  bank  and 
channel  obstructions  as  heretofore. 

As  this  stream  is  really  nothing  but  a  branch  of  the  Yazoo  River,  it  is 
recommended  that  future  appropriations  for  its  improvement  be  included 
in  the  general  appropriation  for  the  Yazoo  River. 

The  following  appropriations  have  been  made  for  this  work  : 

By  act  approved  March  3,  1H81 |3,000  00 

By  act  passed  August  2,  1HH2 2,500  00 

By  act  approved  July  5,  1884 1,500  00 

Amonnt  expended  to  June  30, 1885 6, 574  16 

Money  statement. 

Jnly  1,  1884,  amount  available $271  46 

Amount  appropriated  by  act  approved  July  5,  1884 1, 500  00 

1,771  46 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 1,345  62 

July  1,  1885.  amount  available 425  84 


1 


Amount  that  can  be  profitabl>^  expended  in  fiscal  year  en<ling  June  30, 1887      5, 000  00 
Submitted  in  conipliauco  with  requirements  of  section  2  of  river  and 
harbor  act«  of  1806  and  1867. 


REPORT  OF   MR.    WALTER  8.    DAVIS,    ASSISTANT  ENGINEER. 


VicKSBURO,  Miss.,  April  3,  1885. 

Captain:  I  have  the  honor  to  submit  the  following;  report  on  the  improvement  of 
Tchnla  Lake,  Mississippi,  made  under  your  instructions  during  the  last  season.  Imme- 
diately after  finishing  operations  on  the  Yallabusha  (December  22, 1884)  I  floated  my 
boat  down  Yazoo  River  t^  the  head  of  Tchula  Lake,  and  commenced  work  there  with 
the  outfit  and  party  I  had  employed  in  Yallabusha  River.  The  water  in  the  lake  was 
rather  high  to  allow  the  removal  of  submerged  logs  and  snags,  and  I  would  have  sus- 
pended operations  to  await  its  fall  but  for  the  fact  of  there  being  many  fallen  trees 
m  the  lake  obstructing  navigation,  and  the  urgent  necessity  ot  removing  them  at 
once  for  the  benefit  of  the  season  then  at  hand.  Besides,  the  high  water  afforded 
means  of  pulling  from  the  channel  many  troublesome  sawyers  that  had  been  there  for 
years.  By  referring  to  Maj.  W,  H.  H.  Benyaurd's  report  on  improvement  of  Tchnla 
Lake  (pages  1552  to  1554,  Appendix  P,  Chief  of  Engineers'  Report  for  1882)  and  to  Maj. 
A.  M.  Miller's  report  on  same  for  the  following  year  (pages  1150  to  1152,  Appendix  R), 
sufficient  information  will  be  found  as  to  the  condition  of  Tchula  Lake  and  the  kind 
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of  improvement  required  without  giving  a  detailed  statement  in  this  report.  I  would 
repeat,  however,  that  while- the  lake  banks  are  generally  shelvih^f  and  not  liable  to 
abraHion  except  in  two  or  three  places,  still  the  nature  of  the  earth  issnch  that  daring 
the  higli-water  season  it  becomes  v»*ry  soft  and  sloughs  or  sul>side8,  iucliuing  the 
large  timber  over  the  lake  to  such  an  angle  as  to  make  its  navigation  dangeroaa. 
Again,  during  heavy  winds  in  the  sjiring,  big  trees  are  blown  down  into  the  lake. re- 
maining stationary  at  their  roots.  In  tliis  instance  a  passing  steamboat  has  to  te>r 
its  way  through  the  branches  of  these  fallen  trees  at  no  snuiU  risk  of  damage  and 
loss.  I  would  suggest  as  a  reme«iy  for  such  difficulty  the  deadening  or  ginllingof 
all  large  trees  within  100  feet  of  the  top  of  the  bauks.  VV^henever  this  has  be^u  done 
on  Tchula  Lake  or  other  streams,  the  dead  trees  decay  and  fall  to  pieces  within  a  few 
years,  or,  if  they  blow  down,  break  up  and  float  off  out  of  the  way.  lu  Mr.  H.  C. 
Wilson's  report  of  work  done  in  li^jil  (see  Appendix  Pj  I8<:i2,  page  1553)  is  found  the 
following  :  "Tbe  whole  length  of  the  lake  we  found  a  net- work  of  logs  lying  on  the 
bottom  with  arms  projecting  upwards.  These  were  all  cut  off  to  the  water  surface, 
and  as  much  below  as  possible.  Boats  will  not  run  through  the  lake  until  the  water 
is  at  least  (i  feet  above  the  stage  at  which  I  found  it,  on  account  of  a  sand-bar  at  the 
head,  and  as  none  of  the  boats  draw  more  than  6  feet  of  water,  these  snags  will  prove 
no  further  obstruction  until  the  saml-Uars  are  removed,  when  tbej^  will  also  have  to 
be  cut  down."  This  is  true  enough  so  far  as  concerns  boats  that  would  pass  thnmgh 
the  lake,  but  there  is  water  enough  to  allow  small  boat^  to  run  during  eight  often 
months  in  the  year  as  high  as  the  bars  mentioned  in  former  reports,  and  they  could 
give  transportation  for  all  produce  and  merchandise  in  the  surrounding  conn  try  if 
the  snags,  stumps,  and  logs  below  low- water  surface  were  removed.  Neither  hid 
Mr.  \Vils(»u  then,  nor  I  the  following  year,  any  means  of  taking  out  or  destroying  this 
obstruction.  Whether  the  increased  amount  of  commerce  would  be  sntiticient  to  jo»- 
tify  low- water  iti<pn»vement  is  more  than  I  am  able  t«)  state,  but  I  think  it  probably 
would.  The  plan  I  would  suggest  lor  low-water  improvement  of  Tchula  Lake  ii 
similar  to  that  given  in  my  report  on  Yallabusha  River,  that  is,  to  remove  or  destroy 
obstructions  with  dynamite.  Besides  the  above-meutioneil  iiuprovem»)nts,  it  will  be 
necessary  to  remove  from  the  channel  the  wreck  of  the  steamboat  Clara  S.,  that  sunk 
in  1^83,  a  mile  below  Richardson's  Quarters.  The  lake  was  too  high  to  remove  this 
wreck  when  the  work  was  done  last  seastm. 
The  following  work  was  done  in  Tchula  Lake  during  the  season  : 
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From  Mai  koville  to  Cliff.inl 

From  Cliftord  to  Holly  Bauk 

From  Holly  Hank  to  Roseueath . . . 

55 

124 
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67 
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190            4K 

718  1         111 

} 

1 

(Distances  according  to  pilots'  estimates.) 

The  Yazoo  River  Packet  Company  report  about  the  same  amount  of  freight  shipped 
through  the  lake  as  has  been  for  the  last,  two  or  three  years. 
Very  respectfully,  your  obedient  servant, 

Walter  S.  Davis, 

Assistant  Engintir. 
Capt.  Eric  Bergland, 

Corps  of  Etiginetrsy  U.  S.  A. 


COMMERCIAL    STATISTICS. 

During  the  fiscal  year  four  steamboats,  drawing  from  18  to  22  inches  light,  wid 
from  4  to  n  feet  loaded,  with  carrying  capacities  of  from  250  to  1,400  bales  of  cotton, 
navigated  this  stream  from  December  to  May,  inclusive,  carrying  the  followiBf 
freights: 

Cotton ....bales..  10,000 

Cottou-seed sacks..  25,000 

Return  freigUft,  ealVrntJ^leei  \o\vx^,^iK\^x^^^» 


APPENDIX   U EEPOET   OF   CAPTAIN    BERGLAND.  1517 

U  14. 

IMPROVEMENT  OF  TALLAHATCHEE  RIVER,  MISSISSIPPI. 

The  headwaters  of  this  river  are  in  Tippah  and  Union  Counties,  in 
the  northern  part  of  Missiswsippi.  It  flows  in  a  southwesterly  direction 
until  it  is  joined  by  the  Coldwater  River,  in  Quitman  County,  and  thence 
as  the  main  stream  it  flows  in  a  southerly  direction  until,  united  with 
the  Yallabusha  River,  in  Le  Flore  County,  the  two  combined  form  the 
Yazoo  River.  An  examination  of  the  river  was  made  by  the  United 
States,  and  report  submitted  in  January,  1879.  The  project  based  there- 
on contemplated  the  removal  of  snags,  sunken  logs,  and  overhanging 
timber  obstructing  low-water  navigation,  from  its  junction  with  the 
Coldwater  to  the  mouth,  a  distance  of  105  miles,  and  also  remov^al  of 
the  wreck  of  the  steamur  Star  of  the  West,  lying  in  the  channel,  8  miles 
above  its  mouth. 

The  estimated  cost  of  such  improvement  was  $40,000.  An  additional 
examination  was  also  made  in  1880  to  obtain  further  information  in 
regard  to  the  river  and  the  necessity  of  continuing  the  improvement. 
The  work  of  improvement  was  begun  in  1879,  and  continued  during 
1880,  1881,  and  1882.  ^>art  of  the  appropriations  of  1880  and  1881 
and  the  entire  appropriation  for  1882,  $10,000  in  all,  were  expended 
above  the  mouth  of  the  Coldwater  to  Batesville,  as  required  by  the  ap- 
propriation acts.  This  portion  of  the  river,  however,  was  not  included 
in  the  original  estimate  of  cost.  The  work  done  resulted  in  the  removal 
of  a  large  number  of  obstructions,  and  greatly  increased  the  capacity  of 
the  river  for  navigation. 

In  1882  a  small  steamer  was  built  for  navigating  the  Little  Talla- 
hatchee  from  Batesville  to  the  mouth  of  the  Coldwater,  on  which  por- 
tion of  the  river  there  had  not  been  a  steamboat  since  the  war. 

The  United  Stales  snag-boat  John  R.  Meigs,  in  command  of  Capt.  P. 
R.  Starr,  was  transferred  from  the  Yazoo  River  to  this  stream  the  Ist  of 
November,  and  continued  work  until  December  6,  1884,  when,  the 
available  funds  being  exhausted,  the  boat  returned  to  the  Yazoo.  The 
work  was  begun  at  the  mouth,  and  continued  up  stream  a  distance  of 
about  25  miles.  The  water  was  at  a  low  stage  and  furnished  a  good 
opportunity  for  removing  the  obstructions  from  the  bottom  of  the  river, 
which  wa«  almost  covered  with  a  net- work  of  logs,  stumps,  and  snags, 
and  operations  were  confined  principally  to  that  class  of  work. 

The  following  obstructions  were  removed : 

Snags  puHed  from  channQ) 653 

Shore  snags  cnt 171 

Stumps  cnt 33 

Side-jams  removed , 2 

Trees  cut  from  channel  and  banks 417 

Trees  girdled 140 

From  3  to  5  feet  of  the  wreck  of  the  Star  of  the  West,  projecting  above  the  water's 
surface,  were  cut  down  and  cleared  away. 

This  portion  of  the  stream  in  which  the  above  work  was  done  was 
the  worst  obstructed,  and  the  removal  of  so  many  dangerous  channel 
obstructions  has  greatly  benefited  navigation,  steamboat  men  pro- 
nouncing it  the  most  effective  and  useful  work  ever  done  in  the  river. 

Previous  to  improvement  the.Big  Tallahatchee  Eiver,  from  the  mouth 
of  Coldwater  to  the  Yazoo,  was  navigable  during  about  six.  \siQViW\^^'i 
the  year.    The  boats  from  the  Yazoo  are  now  ^tvaXAe^  \.o  t\3l\sl  w^  ^»^ 
Sharkej^s  Landing,  100  miles  above  the  mouth,  AuTiwg  ^ik^  ^\i\I\t^  'S^'^^^ 
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but  seldom  make  trips  above  that  point  at  any  stage,  their  owners 
claiming  that  the  amount  of  commerce  will  not  justify  them.  Many 
dangerous  obstructions  yet  remain  in  the  river,  the  renvoval  of  which 
would  greatly  benefit  navigation,  i^ew  obstructions,  caused  by  sliding 
and  caving  banks,  are  also  continually  forming,  and  no  permanent  im- 
provement can  be  effected  on  this  account.  It  is,  however,  important 
to  planters  and  others  living  along  the  banks  that  the  river  should  be 
kept  in  good  navigable  condition,  as  it  is  the  only  available  outlet  for 
their  products  and  return  supplies.  With  the  amount  asked  for  the 
fiscal  year  ending  June  30, 1887,  it  is  proposed  to  continue  the  removal 
of  obstructions  from  the  channel  and  banks  as  heretofore.  Should  the 
whole  amount  asked  for  be  appropriated  the  work  could  be  carried  on 
in  both  sections  of  the  river;  but  with  a  smaller  amount  available,  the 
interests  of  navigation  would  be  best  promoted  by  coutiuuing  the 
improvement  of  the  Lower  or  Big  Tallahatchee  River. 
The  following  appropriations  have  been  made  for  this  work : 

By  act  approved  March  3,  1879 |6,OO0 

By  act  approved  June  14,  1880 9,000 

By  act  approved  March  3,  18«1 3,000 

By  act  passed  August  2,  1H82 3,000 

By  act  approved  July  5,  1884 3,000 

Amouut  expended  to  June  30, 1885 24,000 

Above  Coldwater 10,000 

Below  Coldwater 14,000 

Money  statement. 

Amount  appropriated  by  act  approved  July  5, 1884 $3,  OOO  OO 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 3,00000 

{Amount  (estimated)  required  for  completion  of  existing  project 26,000  00 
Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    10,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  six  steamboats,  drawing  from  22  to  36  inches  light,  and  from 
4  to  7  feet  loaded,  and  with  carrying  capacities  ranging  from  250  to  2,000  bales  of  cot- 
ton, navigated  the  lower  river  during  the  entire  year,  averaging  twenty-eight  tripa 
for  each  boat,  and  carrying  the  following  quantities  of  freights,  viz  : 

Cotton bales..     10,950 

Cotton-seed i sacks. .    55, 110 

Return  freight,  estimated  value,  $300, 000. 

A  large  quantity  of  lumber  is  also  sent  out  of  the  river  aunnally. 

A  small  steamboat,  with  a  tonnage  of  75  tons,  and  drawing  14  inches,  plies  in  Um 
upper  river,  between  Batesvilie  and  the  mouth  of  Coldwater  during  hij^h  water,  but 
the  quantities  of  freight  carried  could  not  be  ascertained. 


M 


U  15. 

IMPROVEMENT  OF  COLDWATER  RIVER,  MISSISSIPPI. 

This  stream  rises  in  the  northwest  corner  of  the  State,  flows  in  ft 
southerly  direction,  and  empties  into  the  Tallahatchee  Biver  in  Quit- 
man County. 

An  examination  was  made  in  the  winter  of  1878,  and  estimate  sab- 
mitted  for  t\ie\n\pTO\^m^\i\aO^>i)[ifex\N^Tlxvi\xv  Yazoo  Pass  to  its  jnnctioa 
with  the  Ta\\a\ia\i(ihe^^  ^  ^veXaxvefc  q?1  %)wi\sX.'^  \k\^.  "^^^  ^Vsf^tjractioM 
were  found  tobe>numeTO\v«»«»\v«^^«»A^^^^^^^^^^^'^'*^^ 
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throaghont  its  entire  length,  and  the  project  contemplated  the  removal 
of  these  at  an  estimated  cost  of  $25,000. 

The  work  of  improvement  was  began  in  1879,  and  was  continaed  in 
1880. 

The  work  was  principally  done  in  the  lower  part  of  the  river,  from 
the  month  to  deal's  Landing,  a  distance  of  about  35  miles. 

In  his  annaal  report  for  1881,  Major  Benyanrd  states : 

No  appropriation  was  asked  for  last  year,  and  none  will  be  asked  for  ibis  year,  as 
the  nature  of  tbe  Coldwater  is  such  that  boats  could  not  navigate  it  with  safety 
without  the  expenditure  of  a  large  amount  of  money,  which  I  do  not  deem  the  com- 
merce of  the  country  would  warrant  at  the  present  time.  The  upper  portion  of  the 
river  is  obstructed  for  several  miles  by  solid  jams  from  one-quarter  to  one-half  of  a 
mile  in  length,  resembling  those  on  Red  River  above  Shreveport,  La.,  before  their  re- 
moval ;  and  the  navigable  portion  of  the  stream  runs  through  a  thinly-settled  country, 
a  large  portion  of  the  laud  being  covered  with  heavy  cane  and  timber. 

Subsequent  reports  contain  similar  recommendations. 

Daring  the  past  season  no  work  was  done,  the  amount  available  be- 
ing too  small  for  fitting  out  even  a  small  party. 

No  further  appropriation  is  asked  for  this  improvement.  The  river  is 
only  navigable  during  the  highest  stage  of  water  in  the  Yazoo  and  Tal- 
lahatchee  rivers,  and  then  navigation  is  good  and  about  as  saf^  as  that 
of  the  latter. 

To  secure  safe  navigation  at  lower  stages  would  require  a  greater  ex- 
penditure than  the  commerce  of  the  country  would  warrant. 

The  following  appropriations  have  been  made  for  this  work  : 

By  act  approved  March  3, 1879 J7,000 

By  act  approved  June  14,1880 4,000 

Amount  expended  to  June  30, 1885 11, 000 

Money  statement, 

July  1, 1884,  amount  available $485  84 

July  1,  \VSb^  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 485  84 


COMMBRCIAIi  STATISTICS. 


The  boats  navigating  the  Tazoo  and  Tallahatchee  rivers  sometimes  make  two  or 
three  trips  each  year  into  the  Coldwater.  The  commerce  of  the  latter  river  alone 
would  not  Justify  these  occasional  visits,  but  they  are  merely  an  extension  of  the 
round  trip  from  Vioksburg,  Miss. 


U  i6. 

IMPROVEMENT  OF  YALLABU8HA  RIVER,  MISSISSIPPI. 

The  Yallabnsha  is  a  small  stream  aboat  90  miles  in  length.  It  has  its 
source  in  Galhoan  County,  Mississippi,  flows  through  Grenada  and  Le 
Flore  counties,  and  unites  with  the  Tallahatchee  at  a  point  3  miles  above 
Greenwood,  forming  the  Yazoo  Elver. 

An  examination  of  the  river  was  made  in  1879,  and  the  plan  of  im- 
provement consisted  in  the  removal  of  snags,  sunken  logs,  leaning  tim- 
ber, &c.,  obstructing  navigation  from  Grenada,  Missw,  to  the  mouth,  a 
distance  of  63  miles. 

The  bridge  of  the  Chicago,  Saint  Louis  and  ^ev7  OtV^iii^  ^^aI'^tq^^^ 
and  also  a  highway  bridge^  crossing  the  river  at  GrteiisAab,  «c^>a?bTrv«w. 
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to  navigation  above  that  place.  The  original  estimate  of  cost  of  im- 
provement was  $7,000,  winch  amount  was  appropriated,  and  expended 
during  1881,  1882,  and  1883.  It  was  found,  however,  that  new  obstruc- 
tions, caused  by  caving  banks,  &c.,  were  continnallj^  forming  and  required 
removal  in  the  interests  of  safe  navigation. 

The  improvement  was  begun  in  1881.  The  work  heretofore  done  has 
resulted  in  the  removal  of  the  principal  obstructions  from  the  chaonel 
and  banks  for  42  miles  up-stream  from  the  mouth. 

During  the  present  year  work  was  begun  at  Grenada,  the  he^dof 
navigation,  the  1st  of  October,  and  continued  down-stream  to  the 
mouth.  On  December  22,  1884,  the  available  funds  being  exhausted, 
the  working  party  was  transferred  to  Tchula  Lake. 

The  following  work  was  done  during  the  season  : 

Overhanging  trees  cut 2,296 

Trees  girdled 361 

Logs  cut  and  removed  from  channel - l,77d 

Snags  cut  and  removed  from  channel 2,521 

Dril't- heaps  removed  from  channel 26 

For  details  of  operations  I  would  respectfully  call  attention  to  there- 
port  of  Assistant  Engineer  W.  S.  Davis,  submitted  herewith. 

As  a  result  of  the  improvement  the  stream  is  now  navigable  five  orsix 
months  of  the  year,  or  during  high  and  medium  stages  of  water.  Aa 
there  are  no  funds  available  for  the  prosecution  of  the  work  of  improve- 
ment during  the  present  low- water  season,  obstructions  will  a<^camulate 
before  another  appropriation  can  be  made. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30,  1887,  it  is 
proposed  to  continue  the  removal  of  obstructions  from  the  channel  and 
banks  as  heretofore. 

The  appropriations  for  improving  this  stream  have  been  as  follows: 

By  act  approved  March  3,  1H81 3,5flO 

By  act  passed  August  2,  1HH2 3,5fl6 

By  act  approved  July  5,  1884 2,000 

Amount  expended  to  June  30,  1885 .....  9,00^ 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 $2,0(10^ 

July  1,  1885,  amouut  expended  duriug  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1,1884 2,000  ' 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      5,000  W 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  18(36  and  1867. 
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REPORT  OF   MR.    WALTER  8.    DAVIS,   ASSISTANT  BNOINERR. 

ViCKSBURO,  Miss.y  Marek  31,  18^ 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  YtU*- 
bnsha  Kiver,  Mississippi,  during  the  last  season  : 

In  compliance  with  your  instructions,  received  September  23,  1884,  I  proceeded  to 
Grenada,  the  head  of  navigation  of  Yallabusha  River,  and  there  organized  a  workiof 

Sarty,  consisting  of  thirteen  laborers  and  a  cook,  and  built  a  flat-boat,  or  coverM 
arge,  32  feet  long  by  12  feet  wide,  for  quarters,  storage,  &c.  This  barge  is  diTuied 
into  kitchen,  store-room,  and  sleeping  apartment,  the  latter  serving  also  as  an  offi<<- 
In  consequence  of  the  small  depth  of  water  over  the  sand-bars,  I  constructed  this  l"***^ 
so  lightly  that  it  draws  only  a  few  inches  of  water.  In  order  that  it  may  be  betttf 
understood  why  the  greater  part  of  the  work  was  done  in  that  part  of  the  river  ia- 
mediately  V)e\ovf  Otew^da,  vt  will  be  necessary  to  give  a  description  of  the  nature  lol 
condition  oi  tVie  aU^^am.  \<i\ievi  \.\i^  ^otV  Q.Q\fix»fc\i^^d.  From  Grenada  to  the  moatb  d 
Yallabusha  Rivex  \«  ^^  rnVXaa  ^>^\\<5V^  <5»x:\\s!w^\»^\>»^  \s!:>\ss^.  \\a  ^^\i^\ifince  here  viii 
the  Big  TallahatcVie©  'R.\ve>xiox\a»X>aftX«jiiWi,  l^x^\si\>cis&^^>si\\»^x««^vs^^ti* 
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Yazoo,  is  3  miles.  The  lower  stretch,  or  from  Grenada  down,  has  an  average  width 
of  more  than  300  feet,  and  in  many  places  more  than  500  feet.  For  50  miles  below 
Grenada  the  course  of  the  river  is  extremely  tortuous,  and  its  bed  filled  with  big 
sand-bars,  logs,  stumps,  &;c.  The  lower  13  mile 4  is  comparatively  good ;  21  miles  be- 
low Grenada,  or  at  Tuscahoma  Ferry,  the  river  leaves  the  hill  country  and  enters  the 
Mississippi- Yazoo  Delta.  This  being  the  worst  obstructed  part  of  the  river,  and  the 
lower  42  miles  having  been  improved  in  188*^,  I  spent  most  of  the  season  in  it.  The 
work  of  improving  the  river  consisted  in  the  removal  from  the  channel  of  logs,  stumps, 
snags,  and  drift-heaps,  and  in  clearing  from  the  banks  all  trees  likely  to  cuve  in  and 
thereby  form  obstructions.  Besides  this,  many  leaning  trees  were  girdled.  In  conse- 
quence of  the  very  low  stage  of  water,  the  only  practicable  way  of  removing  the  ob- 
structions was  by  cutting  or  sawing  them  into  short  pieces  and  pulling  them  out  of 
the  main  channel  with  blocks  and  tackle  rigged  on  the  banks.  The  following  is  a 
tabulated  statement  of  work  for  each  month,  from  October  to  December  22,  the  time 
at  which  I  left  the  river: 


Months. 


October.... 
November . 
December  ., 

Total 


Number  of  trees 
cut  from  banks. 

« 

*^   . 
OS 

V- 

Number  of  logs 
cat 

?5« 

1,414 

800 

82 

783 
781 
214 

964 

1,085 

472 

2,296 

201 

1,778 

2,521 

Zo 


20 
6 


1 
o   . 

« 


9 
12 
42 


26 


63 


The  average  daily  cost  of  rations  for  the  whole  time  was  25^  cents  each.  Late  in 
the  winter  of  1884  and  during  a  part  of  the  following  spring  a  small  stern-wheel 
steamboat,  the  Williams,  owned  by  the  Cotton-seed  Oil  Company,  of  Grenada,  ma<le 
regular  trips  from  Greenwood  to  Grenada,  carrying  up  cotton  and  cotton-seed,  and 
returning  with  sundry  freight  for  plantation  supplies  along  the  river. 

From  the  Grenada  Oil  and  Compress  Company  I  learned  that  the  amount  of 

cotton- seed  transported  was  5,000  tons,  worth :..  $70, 000 

Estimated  value  of  other  freight .' 5,000 

Total 75,000 

The  same  company  informed  me  that  they  could  have  shipped  15,000  tons  of  seed 
if  the  river  had  been  suthciently  cleared  of  logs  and  snagH,  and  will  probablj'  ship 
that  amount  this  season.  Grenada  is  the  principal  shipping  point  on  the  river,  but 
as^there  is  not  a  sufficient  depth  of  water  over  the  sand-bars  to  allow  the  passage  of 
steamboats,  except  for  five  or  six  months  in  the  year,  the  merchants  there  and  planters 
in  the  vicinity  prefer  to  ship  by  railroad.  The  reason  asvsigned  for  not  patronizing  the 
river  during  the  short  time  it  is  navigable  is  because  the  railroads  hold  an  undisturbed 
monopoly  and  would  increase  their  freight  rates,  they  say,  as  soon  as  the  water  gets 
too  low  to  navigate.  They  think,  however,  that  if  the  river  could  be  so  improved  as 
to  give  them  eight  months'  navigation  they  could  during  this  time  ship  the  entire  cot- 
ton crop  and  most  of  the  other  freight. 

The  commercial  statistics  of  Grenada  are  as  follows  : 

Average  number  of  bales  of  cotton  shipped  annually  for  the  last  three  years,  18,000. 

Value  of  cotton,  at  |60  per  bale $900,000 

Value  of  other  freights,  estimated * 600,000 

Total 1,500,000 

The  sand-bars  mentioned  above  were  caused  almost  entirely  by  large  quantities  of 
snnken  logs  caught  in  drift-heaps  years  ago.  Before  the  formation  of  these  drift- 
heaps,  say  fifty  years  ago,  the  river  was  clear  and  deep,  and  afforded  good  navigation 
fur  keel- boats  from  November  until  the  following  July  or  August.  I  think  that  if  tlvck 
logs  that  are  below  low^^water  surface  could  be  blown  out  wltb  tV^jwAvaXXiVb  \^^  ^-^K^v 
ness  ot  the  current  during  high- water  season  would  cause  the  aawOi-Vi'AX^  lo  '\\ia^\>^'ei\ix 
96  E 
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and  that  the  river  wonld  become  deep  again  as  formerly.    Some  of  the  Grenada 
chants  assared  me  that  if  such  resnlts  coold  be  obtained  the  greater  part  of  freight 
shipped  from  there  would  go  by  river. 

Very  resx>ectfally,  your  obedient  servant, 

Walter  S.  Davis, 
Capt.  Eric  Bergland,  Jisiatant  Eugimeer, 

Corps  of  Engineers f  U.  S,  A. 


COMMERCIAL  STATISTICS. 

Grenada,  the  head  of  navigation,  is  the  principal  distributing  point  for  thisstivML 

During  the  winter  and  spring  of  18r54-'85  a  small  steamboat  made  regular  trips  froa 
Green  WM)d,  on  the  Yazoo,  to  Grenada,  carrying  up  cotton  and  cotton -seed,  and  remn 
freights  of  plantation  supplies,  &.c.  The  following  are  the  commercial  statistics  of 
Grenada,  according  to  an  average  of  the  last  three  years'  shipments  :  Eighteen  thos- 
sand  bales  of  cotton,  valued  at  i900,000 ;  estimated  value  of  other  freighta,  $600,060. 

The  principal  portion  of  this,  however,  is  shipped  by  rail,  but  it  is  thought  that  if 
the  river  were  made  navigable  for  eight  months  in  the  year,  the  entire  cotton  enf 
and  a  large  portion  of  other  freights  would  be  shipped  by  that  route. 

During  the  past  year  the  Grenada  Oil  and  Compress  Company  received  by  rinr 
5,000  tons  cotton-seed,  valued  at  $70,000 ;  other  freights  valued  at  $5,000. 

This  company  will  probably  increase  their  shipment  of  seed  to  15,000  tons  dmiis 
the  next  year,  on  account  of  the  imi>roved  navigation  by  last  season's  work. 


U  17. 

IMPROVEMENT  OF  STEELE'S  BAYOU,  MISSISSIPPI. 

This  bayou  is  a  branch  or  tributary  of  the  Yazoo  River.  It  riBes  in 
Swan  Lake,  Washington  County,  Mississippi,  flows  in  a  southerly  direc- 
tion, parallel  to  the  Mississippi  River,  and  enters  the  Yazoo  about  12 
miles  above  its  mouth.  The  bayou  is  about  85  miles  long ;  the  fall  is 
very  slight,  and  the  lower  portion,  is  filled  at  high  water  from  the  back- 
ing up  of  the  waters  of  the  Mississippi  River,  and  is  navigable  then  for 
small  steamboats,  which  ran  up  the  stream  from  Vicksburg. 

An  examination  of  the  bayou  was  made  by  the  CTnited  States  in  1883. 
No  estimate  of  cost  of  improvement  was  submitted  by  the  CJnited  Stat« 
engineer  officer  in  charge,  but  his  assistant,  who  made  the  examinatioD, 
reports  the  probable  cost  at  $14,960. 

The  first  appropriation  for  the  improvement  was  made  by  river  and 
harbor  act  of  July  5,  1884  ($2,500),  and  the  project  for  its  expenditure 
contemplated  the  removal  of  obstructions  to  high-water  navigatioo, 
consisting  of  overhanging  timber,  logs,  stumps,  &c.,  as  far  as  practici- 
ble  with  that  amount. 

Assistant  Engineer  William  Porterfield  organized  a  working  partyof 
fifteen  men,  and  began  work  the  1st  of  November,  1884,  which  wasooD- 
tinued  until  February  11,  1885,  when  work  was  stopped  by  the  ex- 
haustion of  available  funds.  The  work  done  consisted  in  the  removal 
of  the  principal  obstructions  only.  Operations  were  began  at  the  ioo^ 
of  Swan  Lake  and  continued  down-stream  to  the  mouth.  After  reach- 
ing Murray's  Ferry,  about  44  miles  above  the  mouth,  the  stream  had 
reached  such  a  high  stage,  caused  by  backwater  from  the  Mississippi 
River,  and  also  by  the  water  from*  the  Mississippi  flowing  throagb 
Muddy  Bayou,  into  Steele's  Bayou,  that  the  work  had  to  be  confio^ 
principally  to  Hie>  x^mox^X  oi  \^wKi\\i^  \xftfta^  which  was  continued  until 
the  funds  Nvewi  e^^Xi^oaXftA.- 
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The  following  obetractions  were  removed  during  the  season : 

Trees  cut  and  removed 2, 252 

SnagB  out  aiid  removed 684 

Logs  cat  and  removed 67 

Trees  deadened 66 

Points  cleared  of  brush 49 

Rack-heaps  removed 6^ 

Steamboat  wrecks  removed 1 

The  work  carried  on  daringlast  season  has  principal]  j  benefited  naviga- 
tion during  high  wat^er.  Much  yet  remains  to  be  done  before  navigatioir 
at  medium  stages  can  become  practicable  and  profitable.  The  upper  part 
of  the  bayou  and  the  borders  of  Lake  Washington  and  Swan  Lake  furnish 
the  products  which  are  shipped  through  it.  The  loweri)ortion  is  subjectto- 
overflow  from  backwater,  and  not  much  of  it  is  under  cultivation.  The 
west  side  of  Lake  Washington  is  not  far  from  the  Mississippi  Kiver^  and 
a  branch  of  the  Louisville,  New  Orleans  and  Texas  Railroad  has  now' 
been  completed  Irom  Greenville,  south,  to  near  the  Issaquena  County 
line,  whence  it  will  probably  be  continued  to  the  main  line  near  Boiling 
Fork.  This  is  located  between  Swan  Lake  and  Lake  Washington,  aud 
will  no  doubt  absorb  much  of  the  carrying  trade  that  would  otherwise 
be  tributary  to  Steele's  Bayou. 

As  the  principal  crop,  cotton,  is  ready  for  shipment  before  there  is  suf- 
ficient water  in  the  bayou  for  navigation,  much  of  it  will  undoubtedly  be 
carried  by  wagon  to  the  railroad  or  Mississippi  Biver  for  shipment;  con- 
sequently the  continued  improvement  of  the  bayou  may  not  show  a  cor- 
responding increase  of  shipment  by  this  route.  In  order  to  facilitate  the 
navigatiou  of  Lake  Washington,  Washington  Bayou,  which  connects  it 
with  Steele's  Bayou,  should  be  included  in  the  improvement  of  the  latter. 
This  bayou  is  about  6  miles  long.  With  the  amount  asked  for  the  fiscal 
year  ending  June  30, 1887,  it  is  proposed  to  continue  the  removaj  of  the 
channel  and  bank  obstructions  as  heretofore. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1684 (2, 500  00 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1884 2,374  74 

July  1,1885,  amount  available 125  86 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      5, 000  00 
Submitted  in  compliance  with  the  requirement-M  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


During  the  fiscal  year  two  steamboats  navigated  the  bayou  between  December  1, 
1884,  and  May  1,  1885,  from  its  mouth  to  Washington  Bayou,  and  thence  to  the  head 
of  Lake  Washington,  a  total  distance  of  125  miles.  The  larger  boat,  drawing  22  inches, 
light,  and  with  a  capacity  of  150  tons,  accompanied  bj''  a  barge  of  100  tons,  made  six- 
teen trips.  The  smaller  boat,  drawing  26  inches,  light,  with  capacity  of  100  tons,  and 
with  a  barge  of  125  tons,  made  one  trip.  A  tow  boat  of  400  tons  also  navigates  the 
bi^ou. 

The  following  quantities  of  freight  were  carried: 

Cotton bales..     18,000 

Cotton-seed sacks..    95,000 

Cattle number..  425 

Hogs do,...  650 

Staves do SSO^Q^ 

Lumber * l«i^\.,.  ^^^^^ 

With  return  heights  estimated  at  two-thirds  the  value  of  t\ic»ie 'bxQx^^X*  ^q.'vitl'O;^^ 
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IMPROVEMENT  OF  BIG  BLACK  RIVER.  MISSISSIPPI. 


I 


This  stream  rises  in  Webster  and  Choctaw  counties,  Mississippi, 
flows  in  a  general  southwesterly  direction,  and  enters  the  Mississippi 
Biver  at  Grand  Gulf,  Mississippi,  having  an  estimated  length  of  abont 
400  miles. 

The  bridges  of  the  Louisville,  New  Orleans  and  Texas  Railroad,  abont 
15  miles  above  the  month,  and  the  Vicksburg  and  Meridian  Railroad, 
90  miles  above  the  mouth,  neither  having  draws,  form  obstrnctions  to 
free  and  safe  navigation  at  all  stages  of  water.  Two  highway  bridges, 
respectively  26  and  78  miles  above  the  mouth,  also  form  barriers  to  nar- 
igation,  neither  being  provided  with  draws.  The  river  above  the  first 
ra  ilro»id  bridge  is,  at  present,  only  navigated  by  fiat-boats,  carrying  staves, 
&c.  Old  settlers  assert  that,  previous  to  the  building  of  the  railroads, 
large  quantities  of  cotton  and  produce  were  annually  ship})ed  down  the 
river  in  flat  and  keel  boats,  and  it  is  probable  that  if  the  bridge  obstruc- 
tions were  remedied,  and  the  bank  and  channel  obstructions  removed, at 
least  a  portion  of  the  commerce  of  the  country  bordering  the  river  would 
find  a  way  to  market  by  this  route  to  the  Mississippi  River.  Owing  w 
the  comparatively  short  distances  between  points  on  the  lower  Big 
Black  River  and  the  different  railroads  which  border  and  cross  it,M 
well  as  its  proximity  to  the  Yazoo  River  at  Satartia,  it  is  impossible  to 
form  any  estimate  of  the  benefits  to  be  derived  from  the  thorough  im- 
provement of  the  river  from  Cox's  Ferry  to  its  mouth.  An  examination 
of  the  stream  was  made  by  the  United  States  in  1881,  and  the  projed 
for  its  improvement  consisted  in  the  removal  of  snags,  logs,  overbaDg- 
ing  timber,  and  several  wrecks  obstructing  navigation,  from  the  raonih 
to  Cox's  Ferry,  a  distance  of  130  miles,  at  an  estimated  cost  of  $32,000. 

The  first  appropriation  for  this  improvement  ($5,000)  was  made  by 
river  and  harbor  act  approved  July  6,  1884.  The  work  was  in  loeil 
charge  of  Mr.  W.  Portertield,  assistant  engineer,  whose  report  thereon 
is  submitted  herewith.  Operations  were  begun  at  the  mouth  October 
5,  1884,  and  continued  upstream  a  distance  of  75J  miles.  The  force  wis 
discharged  March  21,  1885,  having  removed  the  following  obstructioos 
during  the  season : 

Overhanging  trees  cut 20,^ 

Treea  girdled 3,7*< 

Snags  removed  from  channel l,;?! 

Logs  removed  from  channel i.OC 

Kock  heaps  removed  from  channel 4? 

Stumps  cut 696 

A  large  jam  of  logs  and  brush  which  had  formed  at  the  piers  of  tke 
old  Louisville,  New  Orleans  and  Texas  Railroad  Bridge,  completely  (^ 
structing  the  channel,  was  removed  in  March,  1885. 

This  work  has  resulted  in  the  removal  of  the  principal  obstructions 
from  the  banks  and  channel,  and  greatly  increased  the  lacilities  for  ii«v 
igation  on  that  portion  of  the  river  in  which  it  was  done. 

While  the  present  artificial  obstructions  remain  steamboats  cannot 
ascend  the  river  at  any  stage,  hence  the  removal  of  natural  obstruc- 
tions would  only  facilitate  flat  boat  and  stave-boat  navigation.  Frf 
these  reasons  \l  \»  thought  that  for  the  present  no  additional  funds  art 
required  for  t\\e  \va\>\o\t^\xv^w\  ^\  NXvv^  \\n<^\!.  Should,  however,  an  ap- 
propriation \>Ci  mSLOLfe  ioic  Nu\5^^  ^^'iiaV  ^^^\  ^\i^vw|^^^\\^^^^^^S^';^vt  is  yt^ 
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posed  to  apply  it  with  the  balance  available  to  the  removal  of  obstrao- 
tions,  as  in  the  past  season. 

Mowy  statement 

Amonnt  appropriated  by  act  approved  Jaly  5,  1684 |5,000  00 

July  1,  1885.  amonnt  expended  cluring  fiscal  year 4,120  27 

July  1,  1885,  amonnt  available 879  73 


1 


Amonnt  (estimated)  required  for  completion  of  existing  project 27, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

I 

REPORT  OF  MR.   W.   PORTERFIELD,   ASSISTANT  ENGINEER. 


ViCKSBURG,  Miss.,  April  1,  1885. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  th^  Big 
Black  River  under  my  immediate  supervisiou  during  the  season  just  closed. 

In  obedience  to  instructions  received  from  you,  the  necesvsary  outfit,  supplies,  and 
men  were  secured,  and  the  party  left  Vicksburg  in  skiffs  October  5.  The  water  being 
very  low  in  the  Mississippi  River  at  tfiis  time,  1  feared  that  I  would  be  unable  to  cross 
the  bar  of  mouth  of  Big  Black  River  if  I  attempted  to  transport  my  whole  outfit  in 
skiffs;  therefore  the  lightest  portion  only  was  carried  in  skiffs,  the  remainder  being 
freighted  by  the  Louisville,  New  Orleans  and  Texas  Railway  to  Allen's  Station,  the 
point  at  which  this  road  crosses  Big  Black  River.  Owing  to  the  shoal  water  and 
miid-bar  formed  at  the  mouth  of  Big  Black  River,  caused  by  the  cut-off  formed  by  the 
Mississippi  opposite  the  mouth  of  Big  Black  River,  I  was  very  much  delayed  in  ar- 
riving at  my  first  camp.  A  bar  of  about  1  mile  in  width,  composed  almost  entirely  of 
river  mud,  is  thrown  up  directly  across  the  mouth  of  Bi^  Black  River,  making  it 
impossible  for  boats  to  enter  the  rivor  when  the  Mississippi  at  Vicksburg  is  below  18 
feet  on  the  gauge.  I  arrived  at  Alleu't  Station  the  night  of  the  6th,  secured  the  rest 
of  my  outfit,  then  proceeded  to  my  camp  at  Hunter's  Rest. 

My  first  camp  was  located  about  midway  between  the  Louisville,  New  Orleans  and 
Texas  Railway  and  the  mouth  of  the  river,  5  miles  either  way.  The  work  in  this 
stretch  was  the  felling  of  trees  along  the  slope  of  the  banks  chiefly.  A  few  snags 
were  also  destroyed,  and  some  timber  deadened  in  the  bends  where  slides  occurreH. 
Willow  was  the  variety  of  timber  growing  along  the  slopes,  all  of  which  was  en- 
tirely cleared.  The  trees  were  cut  in  lengths  of  about  20  feet,  and  the  trunks  de- 
prived of  their  branches.  Lower  Big  Black  at  this  time  having  all  the  characteristics 
of  a  reservoir,  the  country  being  very  low  and  flat  and  current  imperceptible,  quite 
a  mass  of  drift  accumulated  in  the  lower  portion  of  the  river,  but  as  the  stream  is 
about  250  feet  wide  at  low- water  stage,  below  the  bridge^  no  danger  of  a  jam  was 
anticipated.  The  above  plan  of  improving  the  river  was  pursued  throuj^hout  the 
next  two  stretches,  extending  from  the  mouth  to  Hankerson's  Ferry,  a  distance  of 
50  miles.  At  the  crossing  of  the  Lcmisville,  Now  Orleans  and  Texas  Railway  the 
road  was  using  a  narrow-gauge,  reinforced,  combioation  bridge  as  a  temporary 
ci'OHsing,  and  about  400  feet  below  was  constructing  an  iron  pin-connected  bridge, 
which  was,  completed  before  my  departure  from  that  vicinity.  This  bridge  is  lo- 
cated askew  to  the  line  of  current,  and  the  position  of  north  pier  of  the  channel 
span  offers  a  serious  impediment  to  the  continuous  flow  of  drift.  The  old  bridge 
had  ^  channel  span  of  120  feet,  and  a  shore  span  on  either  side  of  75  feet.  The 
new  bridge  has  a  channel  span  of  150  feet  and  shore  spans  of  75  feet  each.  Piers  of 
both  are  of  wooden  piles.  Both  of  these  structures  formed  a  complete  bar  to  nav- 
igation. The  channel  span  of  the  new  bridge  is  of  such  length  that  a  draw  of  ample 
size  could  be  constructed  at  any  time.  From  the  bridge  up  to  Marshall's  Landing,  a 
distance  of  10  miles,  the  river  has  the  same  general  appearance  that  it  has  at  the 
bridge;  that  is,  wide,  deep,  with  high  sloping  banks,  covered  with  willow  trees 
growing  as  thick  as  it  is  possible  for  them  to  flourish.  This  stretch  was  improved  in 
the  same  manner  as  the  preceding,  the  character  of  work  being  the  same.  With  the 
limited  appropriation  it  was  not  deemed  advisable  to  deaden  any  trees  that  were  n<»ti 
growing  in  abrupt  bends  or  in  narrow  channels ;  hence  the  distance  from  point  of  biv 
ginning  work  to  completion  was  much  increased.  As  we  advanced  up-stream  the  ve- 
E>city  of  the  current  rapidly  increased,  showing  that  slope  lines  of  the  vall»y  are 
irregular.  I  experienced  considerable  difficulty  in  doing  thoroughly  good  work,  o^- 
ing  to  this  increa.se  of  current,  from  the  fact  that  all  trets  groNN\\\^ow\\\e  ^qi^w^-^^v^ 
inclined  towards  the  strt^.am,  and  one  or  two  cuts  from  an  a'jR.  n\'«w\^  <iww%^5  >l\^vtiq. ^^ 
split  and  faJJ,  the  rapidity  of  the  current  sweeping  them  ttovn©  d\ft\,«.\i<iVi  ^onn"ii-^Vx«i^\3^ 
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before  they  could  be  overtaken  by  a  skiff  and  cut  np.  Finding  that  it  was  imponible 
to  prevent  the  escape  of  some  of  these  trees  before  they  were  cot  in  lengths.  Ire- 
sorted  to  a  plan  of  making  a  line  fast  to  them,  one  end  a1>oveand  the  other  below  the 
cut,  so  that  when  they  fell  in  the  water  I  could  saw  them  in  lengthii  before  setting 
them  adrift.  The  work  was  much  more  natisfactory  afterwards.  The  only  differesce 
between  the  next  stretch,  which  ext4>nded  from  Marshall's  Landing  to  UankerBoo'g 
Ferry,  and  the  one  just  passed  over  is  that  the  river  is  more  sinnons,  narrower,  and 
contained  two  ledges  of  rock  that  extended  entirely  across  the  stream.  The  charac- 
ter of  the  rock  is  soft  limestone,  which  can  readily  be  removed.  A  little  deadeniog 
of  trees  was  done  in  this  stretch,  for  the  reason  that  many  slides  were  observed,  ud 
some  heavy  timber  was  found  which  showed  a  tendency  to  cave:  I  therefore  girdled 
the  trees  instead  of  felling  them. 

When  I  reached  Haokerson's  Ferry  the  effect  of  the  winter  rains  which  had  Istely 
begun  became  apparent,  the  oscillations  in  the  river  becoming  rapid,  great  (sometuiKa 
reaching  ^0  feet),  and  very  frequent,  an  apparently  slight  shower  causing  a  rise  of 
several  feet  in  a  few  hours,  and  a  corresponding  fall  in  the  few  succeeding  hours.  Not 
long  after  this  irregular  motion  of  water  commenced  the  Mississippi  River  be^aoto 
rise  rapidly.  After  passing  the  35- foot  stage  (Vicksburg  gauge)  its  waters  beguio 
flow  in  and  fill  the  lower  Big  Black  Basin ;  when  a  40-foot  stage  was  reached  tht 
country  adjacent  to  the  mouth  of  the  river  was  almost  completely  inundated.  Tbe 
only  effect  that  this  rise  had  on  the  Big  Black  River  in  the  vicinity  of  Hankersoo's 
Ferry  was  to  extend  the  period  between  the  rise  and  fall  of  the  river  but  not  tod^ 
crease  the  velocity  of  the  current  in  the  least;  The  thorough  work  that  was  doM 
to  improve  the  river  to  Hankerson's  Ferry  produced  the  gratifying  result  of  redaciBg 
the  high-water  level  throughout  the  swamps.  This  is  the  first  season  within  tte 
memory  of  planters  along  Big  Black  below  Hankerson's  Ferry  that  the  adjacent 
country  has  not  been  overflowed ;  this  season  the  river  was  not  out  of  its  banks,  uA 
it  is  attributed  to  the  work  done  below  to  free  the  river  of  obstructions.  My  work 
on  the  stretch  extending  from  Hankerson's  Ferry  to  Big  Sand  Creek  was  condacttd 
in  a  somewhat  different  manner.  Having  this  irregular  flow  of  water  to  coDt<3d 
with,  I  was  compelled  frequentlv  to  cut  the  trees  at  a  point  some  distance  from  tbe 
surface  of  the  earth,  and  allow  tne  stumps  to  remain  until  the  water  subsided,  irhidi 
always  occurred  in  a  day  or  two  afterwards.  The  land  also  becoming  very  lowaad 
flat  it  became  necessary  to  deaden  a  great  many  trees.  The  river  being  much  nar- 
rower and  many  oak  and  sycamore  trees  having  slid  into  the  stream,  many  obstnM^ 
tions  were  found,  and  at  two  points  immense  piles  of  drift  had  accamulated.  VTlii}* 
at  work  clearing  away  the  lower  jam  the  upper  one  broke,  floated  down  against  tb« 
lower  one,  carrying  both  away,  i  eeling  secure  about  the  condition  of  the  river  below 
me,  the  railroad  company  having  agreed  to  remove  the  old  bridge  imraediatelj  afUr 
the  completion  of  the  new  one,  and  this  being  the  only  impediment  to  the  contioDOii 
flow  of  the  drift,  I  was  glad  to  see  the  jams  break  and  go.  I  proceeded  with  my  wfft 
above  the  Ivanhoe  Bridge.  This  bridge  is  a  highway  bridge,  Howe  truss,  of  fiw 
spaus,  the  channel  span  being  80  feet  long.  This  is  another  bar  to  navigation,  though 
a  great  convenience  to  planters  on  both  sides  of  the  river. 

After  arriving  at  the  mouth  of  Big  Sand  Creek  I  received  information  from  y<* 
that  a  jam  had  formed  at  the  old  railroad  bridge.  I  immediately  proceeded  witbi5 
party  to  the  railroad  crossing,  where  I  found  that  the  old  bridge  had  not  been  dis- 
mantled, and  that  the  drift-pile  that  broke  at  or  near  Big  Sand  Creek  had  floated  tb' 
whole  distance  without  lodging  a  tree  until  it  reached  this  bridge.  Two  flat-boa&^ 
loaded  with  50,000  oak  staves  each,  had  drifted  down  the  river  behind  this  masa^aa^ 
run  against  it  with  the  full  velocity  of  the  current,  making  the  jam  more  corapart- 
To  add  to  the  solidity  of  the  mass,  two  of  the  trusses  of  the  old  bridge  lay  on  it,  ^ 
having  been  cut  and  the  other  burnt  down.  During  the  progress  of  clearing  a«y 
this  obstruction  I  received  orders  to  close  work  for  the  season  on  Big  Black  (iBlS^ 
diately  after  I  had  secured  an  open  channel  at  the  bridge),  and  report  at  Vick»bis|« 
which  instructions  1  followed. 

The  valley  of  Big  Black  is  very  fertile  and  productive;  except  where  the  Walaat 
Hills  int»*rcept  the  valley,  cultivation  is  continuous  on  either  side.  The  slopes  !»• 
cline  rapidly  to  the  river,  rendering  cultivation  of  lands  immediately  along  the  i^ 
impracticable,  but  the  edge  of  the  cultivated  lands  on  either  side  is  not  more  tbtf 
one-fourth  of  a  mile  from  the  river  bank ;  4,000  bales  of  cotton  and  40,000  9aek.<<^ 
seed  are  produced  in  an  ordinary  season  from  its  month  to  the  Ivanhoe  Bridge,  yi^  | 
of  this  cotton  and  cottt>n-seed  is  either  hauled  a  great  distance  to  Port  Gibson  or  Tic^  j 
burg  at  a  considerable  expense,  or  disposed  of  near  home  at  a  sacrifice.  ji 

Farther  up  the  river  the  lands  are  not  so  low,  more  productive,  and  insbi|^ 
state  of  cultivation.  There  is  no  question  but  that  if  the  river  was  thoroughly* 
prOTed  u\  tbe*  maviw^ii  \iCtvi\wlc>T<ik  vwrsued,  the  Big  Black  River  would  rapidJf  ^ 
yelop  iu  con\meTc\a\  \\\\>^«t\Au<ift.  kV^xiXWi^^^  q.n<6x<i.x3li3  oak  staves  are  taken  oo** 
the  river  every  yeax. 
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The  amoant  of  work  done  during  the  season  was  as  follows: 


Months. 


1884. 

October 

November 

December 

1885. 

January 

February 

ICarch 

Total 




Number  of  trees 
cut. 

Number  of  snags 
cut. 

Number   of  logs 
cut. 

Number  of  rock 
heaps  destry  ed. 

Number  of  trees 
deadened. 

Number  of  stumps 
cut. 

3,780 
5,195 
5,305 

3,405 

2,758 

454 

529 
757 
159 

138 
208 

302 
637 
429 

26 
531 
138 

12 
16 
19 

1 

1,511 
2,233 

095 

20,9b7 

1,791 

2,063 

48 

3,744 

695 

0 


9* 

7! 


764 


Very  respectfully,  your  obedient  servant, 


Capt.  Eric  Bergijlnd, 

Corp$  of  Engineers,  U,  S,  A, 


"W.   PORTKRFIELD, 

Asaiatant  Engineer, 


COMMERCIAL  STATISTICS. 


No  reliable  commercial  statistics  could  be  obtained,  bnt  the  valley  of  the  river  is 
very  fertile,  and  it  is  estimated  that  about  4,000  bales  of  cotton  and  40,000  sacks  of 
seed  are  annnally  produced  in  an  ordinary  season  along  that  portion  of  the  stream 
on  which  work  was  done  during  the  past  season.  About  100,000  oak  staves  are  shipped 
out  by  the  river  every  year  by  means  of  flat-boats. 


U  ig. 

IMPROVEMENT  OF  BIG  HATCHEE  RIVER,  TENNESSEE. 

This  river  has  its  source  in  Northeastern  Mississippi,  flows  in  a  north- 
westerly and  then  westerly  direction,  and  enters  the  Mississippi  River 
at  the  junction  of  Lauderdale  and  Tipton  counties,  Tennessee,  about 
50  miles  by  river  above  Memphis,  Tenn.  It  flows  through  the  richest 
and  most  productive  region  of  West  Tennessee,  and  its  opening  to 
navigation  will  greatly  promote  the  agricultural  and  commercial  inter- 
ests of  that  section,  and  furnish  an  additional  outlet  for  transportation 
of  products  to  market  at  greatly  reduced  cost. 

An  examination  of  the  stream  was  made  by  the  United  States  in 
1879.  The  project  for  its  improvement  consisted  in  the  removal  of  logs, 
snags,  leaning  timber,  &c.,  obstructing  navigation  from  Bolivar,  Tenn., 
to  the  mouth,  a  distance  estimated  at  240  miles.  The  removal  of  these 
obstructions  would  probably  render  the  river  navigable  for  light-draught 
boats  throughout  the  year.  The  estimated  cost  of  this  improvement 
was  $30,000. 

The  work  heretofore  done  in  this  stream  was  begun  in  1880  and  con- 
tinued during  1881  and  1882.    Before  the  commencement  of  the  ^cytt 
navigation  of  the  river  was  almost  impossible.    TVi^  vio\>k.  ^wi^  ^^v^  ^ft 
1882  had  resnJted  iu  a  benefit  to  commerce  by  a\\o^\ws  ^^^  ^\^\s^^^  ^"^ 
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products  by  river,  whereas  before  that  time  the  railroads  had  a  monop- 
oly of  the  carrying  trade.  The  work  done  during  the  past  season  was 
carried  on  under  the  superintendence  of  Mr.  John  J.  Barry,  whose  re- 
port thereon  is  submitted  herewith.  The  working  party  was  transferred 
from  South  Forked  Deer  River,  and  operations  were  begun  December 
14, 1884,  at  Piljerk's  Landing  and  continued  up-stream  to  8  miles  above 
Locust  Bluflf,  a  distance  of  50  miles.  On  Februar^^  10,  1885,  the  water 
having  reached  a  stage  too  high  to  continue  advantageous  work,  the 
force  was  discharged,  having  removed  the  following  obstructions: 

Leaning  trees  cut 1,094 

Trees  girdled /. 1,366 

Stnmps  cot 411 

Logs  removed  from  chanDel - 4^ 

Snags  removed  from  channel 1^ 

Although  the  improvement  cannot  be  called  permanent,  yet  it  is 
thought  that  this  portion  of  the  river  will  not  require  attention  for  some 
years,  or  until  other  portions  of  the  river  where  work  is  greatly  needed 
Lave  been  cleared  of  obstructions. 

With  the  small  balance  available  and  the  amount  asked  for  the  fiscal 
year  ending  June  30,  1887,  it  is  proposed  to  continue  the  removal  of 
channel  and  bank  obstructions  as  heretofore. 

The  following  appropriations  have  been  made  for  this  work : 

By  act  approved  June  14,  1880 $10,000  00 

By  act  approved  March  3,  1881 3,5001)0 

By  act  passed  Augnst  2,  1882..- 3,000(« 

By  act  approved  July  5,  ltt84 2,500  00 

Amount  expended  to  June  30,  1885 18,21101 

Money  statement 

July  1,  1884,  amount  available... $247  19 

Amount  appropriated  by  act  approved  July  5,  1884 2,5OO0i) 

2,74719 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $1,940  20 

July  1,  1885,  outstanding  liabmties 18  00 

1,958  30 

July  1, 1885,  amount  available 7!^  99 

!  Amount  (estimated)  required  for  completion  of  existing  project 11, 000  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1887     11, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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REPORT  OF  MR.  JOHN  J.  BARRY,  SUPERINTENDENT. 

ViCKSBURG,  Miss.,  February  14,  1885. 

Captain:  Under  instructions  from  you  I  transferred  my  outfit  on  the  7th  dajrf 
December,  1884,  from  South  Forked  Deer  River,  Tenuensee,  to  Big  Hatcbee  Biv«r, 
Tennessee,  arriving  there  on  the  14th  day  of  December,  1884,  and  commenced  opei*- 
tions  which  consisted  in  the  removal  of  leaning  trees,  logs,  snags,  and  other  obst^I^ 
tions.  The  work  was  continued  up-stream  from  Piljerk's  Landing  to  8  miles  »b«ve 
Locust  Bluff,  a  distance  of  50  miles,  when,  on  account  of  high  water,  caused  by  beiTt 
rains,  I  was  instructed  by  you  to  discontinue  operations,  as  work  could  not  be  doo* 
to  advantage,  or  on  an  economical  basis,  and  to  store  my  outfit  in  proper  conditioa 
with  a  responsible  party  uutil  such  lime  as  the  water,  in  your  judgment,  would  pe^ 
mit  the  succesaCvW  comm^ticvvi^  of  operations,  which  I  did  on  the  10th  day  of  Febro- 
ary  IB^.  As  th^  t\vi\e>  \qa»\\m\\»^\\v\>LVft  \.TCi^«8».  ot  ^.Ikft  work  by  high  water,  lieJ* 
was  only  a  modexaU  «bmo\xixX.  oi  ^^t\s.  \k«i<s.<i\a.^\\^V'6^. 
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The  following  obstmotions  were  destroyed : 

Leaning  treee  cut 1,094 

Logs  Femoved  from  channel 420 

Stumps  cut 411 

Snags  removed  from  channel 138 

Trees  girdled 1,266 

The  river  flows  in  a  northwesterly  direction  from  Bolivar^  Tenn.,  passing  through 
the  following  counties :  Hardeman^  Haywood,  Tipton,  and  Lauderdale,  all  of  which 
are. inhabited  by  a  prosperous  and  industrious  people. 

The  river  is  crooked,  but  wide ;  has  a  good  average  depth  of  water,  and,  were  the 
channel  obstructions  thoroughly  removed,  there  is  no  reason  why  small  steamers 
should  not  navigate  it  all  the  year.  At  present  it  is  navigated  by  the  steamers  P.  H. 
Kelly  and  C.  Schurz,  one  in  the  interest  of  the  Blnfl^  City  Cooperage  Manufacturing 
Company  and  the  other  in  the  general  commerce  of  the  surrounding  country.  Other 
boats  and  tugs  make  various  trips,  with  diflerent  interests,  as  high  as  Boli  Teun.^ 
which  Is  the  head  of  navigation.  It  has  several  saw-mills  along  its  banks,  and  mill- 
ions of  feet  of  timber  are  cut  and  rafted  yearly  to  the  market  at  Memphis,  Teun., 
There  are  about  400,000  staves  along  its  banks  awaiting  shipment,  and  also  vast  quan- 
tities of  timber  cribbed  and  ready  for  rafting  this  season.  The  timber  conpists  of 
oak,  cypress,  hickory,  gum,  walnut,  and  poplar.  There  are  also  some  200,000  coop- 
erage staves  and '10,000  cords  of  heading,  which  are  to  be  carried  by  steamboats  to 
Memphis,  and  there  used  in  the  cooperage  manufactory. 

Its  principal  towns  are  Rialto,  Teuu. ,  and  Bolivar,  Teun.  It  has  many  landings,  but 
the  towns,  as  a  general  thing,  are  back  from  the  river  a  shoi-t  distance.  The  river 
requires  to  be  worked  during  low  water  only,  and  can  be  put  in  good  navigable  con- 
dition with  a  moderate  amount  of  labor,  its  width  and  rapid  current  preventing 
the  formation  of  any  jams.  Should  the  work  be  continued  next  season,  I  would  re- 
spectfully suggest  that  it  be  commenced  at  Kialto  Bridge  and  continued  up-stream 
until  Bolivar  is  reached,  removing  principally  the  channel  obstructions,  as  they  are 
most  in  the  way,  from  the  mouth  to  the  head  of  navigation. 

The  bridges  of  the  Louisville  and  Nashville  and  Chesapeake,  Ohio,  and  Southwest- 
ern railroads  cross^the  river  below  Bolivar,  both  having  draws. 
Very  respectfully,  your  obedient  servant, 

Jno.  F.  Barry, 

Superintendent 

Capt.  Eric  Bergland, 

Corps  of  Engineers^  U,  8,  A, 


COMMERCIAL  STATISTICS. 

Two  steamboats  ply  in  this  stream,  and  other  boats  and  tu^s  ascend  as  high  as 
Bolivar,  Tenn.,  at  various  times.  Reliable  commercial  statistics  could  not  be  ob- 
tained, but  the  following  are  approximately  correct : 

Cotton bales..       11,000 

Cotton-seed sacks..      35,000 

Lumber feet..     500,000 

Staves ^ number..     650,000 

Heading cords..       10,000 

Cattle,  sheep,  &c.,  estimated  value fl50,000 

With  a  considerable  quantity  of  return  freights. 


U    20. 
IMPROVEMENT  OF  SOUTH  FORKED  DEER  RIVER,  TENNESSEE. 

This  river  heads  in  McNairy  and  Henderson  counties,  Tennessee,  and^ 
flowing:  in  a  general  northwesterly  direction,  joins  the  main  Forked 
Deer  River  about  8  miles  below  Dyersburg,  Tenn.,  and  is  the  most  im- 
portant of  all  branches  that  form  that  stream. 

The  commerce  of  the  country  through  which  the  stream  passes  \&<iftw- 
siderable,  and  was,  before  the  introduction  oi  YaWxoad^,  ca^\\\^^  w^wv 
this  stream  to  the  Miasissippi  Eiver.    Of  late  5eaTa,Yio^c^«t,>iX^^'^'^^' 


;l 
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roads  have  diverted  the  traDsportation  of  a  large  i)ortion  of  prodactsin 
other  directions.  Two  railroad  bridges  and  five  county  bridges,  ^ 
without  draws ;  a  log  boom  at  Hosier  Mill,  about  100  mile^  above  tiie 
mouth,  and  a  brush  dam,  13  miles  below  Bell's  Depot,  Tenn.,  aod  aboat 
130  miles  above  the  mouth,  which  deflects  the  main  body  of  the  river 
into  an  artificial  channel  for  the  use  of  private  parties,  all  form  serious 
obstructions  to  the  navigation  of  this  river.  Owing  to  these  obstrae- 
tions  the  navigation  is  principally  by  means  of  flat-^ats  that  can  pan 
under  the  bridges. 

An  examination  of  the  river  was  made  by  the  United  States  in  1880, 
and  the  project  for  the  improvement  consisted  in  the  removal  of  snags, 
logs,  leaning  timber,  and  similar  obstructions  to  navigation,  at  an  esti- 
mated cost  of  $19,250.  The  original  plan  only  contemplated  improving 
the  river  from  Sharon,  Tenn.,  to  the  mouth,  about  114  miles,  but  work 
has  been  carried  up  to  Jackson,  Tenn.,  the  head  of  navigation,  81  miles 
above  Sharon,  and  will  probably  increase  the  estimated  cost  of  the  work. 
The  only  work  heretofore  done  was  carried  on  during  1883.  A  large 
number  of  obstructions,  principally  overhanging  timber,  were  removed 
from  the  mouth  to  Jackson,  which  greatly  increased  facilities  for  navi- 
gation. 

During  the  past  season  the  work  was  continued  under  the  super- 
intendence of  Mr.  John  J.  Barry,  whose  report  is  submitted  herewith. 
Operations  were  begun  at  Jackson,  Tenn.,  October  1,  1884,  and  con- 
tinued down-stream  to  Bell's  Depot,  Tenn.,  about  60  miles  by  water, 
when,  the  available  funds  being  exhausted,  the  working  party  wai 
transferred  to  the  Big  Hatchee  River,  Tennessee,  December  17, 1884 

The  following  obstructions  were  removed  during  the  season : 

Leaning  trees  cut  from  banks 1,046 

Logs  removed  from  channel - l,Sd 

Stnmps  cut Sff 

Snags  removed  from  channel 961 

Trees  girdled l.b"?* 

In  consequence  of  last  season's  work  a  tolerably  unobstructed  chan- 
nel has  been  secured  from  Jackson  to  Bell's  Depot,  and  this  portion  of 
the  river  is  now  navigated  by  a  small  steamer  which  has  recently  been 
built  at  the  former  place.  As  long  as  the  artificial  obstructions  remain 
the  whole  river  cannot  be  made  navigable  for  steamboats,  but  the  por- 
tion below  the  lower  obstruction,  extending  about  100  miles  above  the 
mouth,  and  the  reach  from  Bell's  Depot  to  Jackson  can  be  improved  in 
the  interests  of  steamboat  navigation. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1887,  it  is  proposed  to  continue  the  removal  of  obstructions  from  tiw 
channel  and  banks  as  heretofore. 

The  following  appropriations  have  been  made  for  this  work : 

By  act  passed  August  2, 188*2 $3.0fi^ 

By  act  approved  July  5,  1884 2,0W 

Amount  expended  to  June  30,  1885 - b,^ 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 $2,0000^ 

July  1, 1885,  amount  expended  during  tiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 2,000« 

'  Amount  (estimated)  required  for  completion  of  existing  project 14, 250 1^ 

Amount  than  ca\.\>ft  v^olataXA'^  cx^«vA*i<\.\w.^^R.«»lYear  ending  J  iine  30, 1887      5, 000  (^ 
1  Submitted  in  compu\w[ve«>  ^\\.\3l  \«>^Yt^\si^TA»  Qfl%(^\:\w!L^i.QS.T5o<i<Nc  and 

i^     harbor  actB  oi  Iti^  a^^  '^'^^  • 
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REPORT  OF  MR.  JOHN  J.  BARRY,  SUPERINTENDENT. 

ViCKSBURG,  Miss.,  February  14, 1885. 

Captain  :  Under  instructions  from  you,  I  left  Memphis,  Tenn.,  on  the  27th  day  of 
September,  1884,  to  commence  operations  on  the  South  Fork  of  Forked  Deer  River, 
Arriving  at  Jackson,  Tenn.,  on  the  28th. 

I  transferred  my  outfit  from  the  railroad  depot,  and  commenced  operations  on  the 
1st  day  of  October,  1884,  camping  4  miles  below  Jackson,  Tenn.,  and  pntting  the  out- 
fit of  too]s,&c.,  in  proper  condition,  and  then  worked  np-stream  a  distance  of  5  miles, 
to  what  is  known  as  the  old  McClafiahan  Landing,  the  head  of  navigation,  and  then 
down  the  river  a  distance  of  about  60  miles  by  water  to  BelPs  Depot,  when,  under  in- 
structions from  you,  I  transferred  my  outfit  and  crew,  on  the  7th  day  of  December, 
1884,  to  Big  Hatchee  River,  Tennessee.  The  work  consisted  in  the  removal  of  leaning 
trees,  logs,  snags,  &c.,  and  also  a  vast  amount  of  minor  obstructions,  such  as  elbow 
brush,  willow  brush,  &c.,  of  which  no  record  was  kept,  but  the  removal  of  which  was 
as  necessary,  in  the  interest  of  safe  navigation,  as  the  larger  ones.  These  small  ob- 
structions are  found  principally  on  sharp  points,  which  have  to  be  cut  back  so  that  in 
bigh  water  steamers  can  pass  over  them,  as  the  turning  of  sharp  points  in  narrow 
streams  of  this  natnre  is  a  constant  trouble  to  steamers. 

The  following  obstructions  were  destroyed  : 

Leaning  trees  cnt 1,046 

Logs  removed  from  channel 1,852 

Stumps  cut 867 

Snags  removed  from  channel 967 

Trees  girdled 1,676 

Two  rack  heaps,  75  feet  by  75  feet  each. 

The  river  is  very  crooked.  It  is  moderate  in  width,  which  makes  it  more  subject 
to  obstructions  than  those  that  are  wider,  and  requires  the  close  removal  of  all  lean- 
ing trees,  logs,  snags,  and  channel  obstructions  of  all  kind^.  It  has  a  moderate 
depth  of  water,  from  3  to  4  feet,  with  the  channel  running  near  one  bank  or  the 
other.  It  flows  in  a  northwesterly  direction  from  Jackson,  passing  through  the 
counties  of  Madison,  Haywood,  Crockett,  Lauderdale,  and  Dyer,  being  about  200 
miles  in  length  from  Jackson  to  the  mouth,  and  empties  into  the  north  fork  of 
Forked  Deer  River,  H  miles  below  Dyeraburg.  Tenn.,  and  finds  its  way  into  the  Mis- 
uissippi  at  Hale's  Point,  95  miles  above  Memphis,  Tenn. 

Its  tributaries  are  small  creeks  or  bayous,  and  are  all  unnavigable,  but  are  prin- 
cipally used  as  float-roads  for  timber.  This  river  has  the  advantage  of  many  larger 
streams  in  having  sharp  points  but  large  bends,  thus  making  it  easy  for  moderate- 
size  steamers  to  navigate  with  safety  were  the  obstructions  thoroughly  removed. 
The  peculiar  nature  of  the  stream,  its  rapid  current  in  high  water,  and  its  contracted 
tttx)uring  propensities  prevent  the  accumulation  of  drift-racks  which  we  found  to  be 
the  case,  as  none  had  accumulated  duiing  last  season  after  the  previous  season's  cut- 
ting, except  where  the  trees  had  caved  from  the  banks  and  formed  an  obstruction 
which  could  not  be  moved  by  the  current,  as  they  had  jammed  themselves  between 
both  banks. 

There  is  a  brush  dam  below  Bell's  Depot,  built  by  parties  for  private  purposes.  It 
is  composed  of  miniature  brush  ]>ilings,  and  its  object  is  t'O  divert  the  water  from  the 
main  channel  into  a  mill-race.  It  is  a  complete  obstruction  to  navigation,  and  has 
been  for  years.  There  are  various  other  obstructions,  such  as  county  and  railroad 
bridges  having  no  draws,  which  virtually  close  navigation  as  far  as  steamboats  are 
concerned. 

The  interests  of  open  and  free  navigation  demand  that  these  obstructions  should 
be  removed  or  put  in  proper  shape  for  steamers  to  pass  them  with  safety. 

The  river,  from  Bell's  Depot  down-stream  for  a  distance  of  20  miles  has  never  had 
any  work  done  upon  it,  it  having  been  left,  under  instructions  from  Maj.  A.  M.  Mil- 
ler, on  account  of  lack  of  funds.  This  20  miles  is  the  dividing  link  between  the  cut 
or  improvetl  portions  of  the  river,  and  is  one  of  the  worst  obstructed  portions  of  the 
river,  the  leaning  timber  lapping  from  one  bank  to  the  other.  It  is  also  full  of  logs, 
snags,  &c.,  caused  by  the  slnggishnesd  of  the  water,  which  has  no  current  on  account 
of  the  brush  dam  diverting  the  water  from  the  channel,  thus  taking  away  the  scour- 
ing power  by  removing  the  body  of  water  that  should  pass  that  way.  Until  this  20 
miles  is  opened  navigation,  at  even  a  moderate  stage  of  water,  is  virtually  suspended. 
The  timber  along  the  banks  is  one  of  the  principal  features  that  would  add  to  the 
wealth  of  that  portion  of  the  country,  had  it  the  proper  advantages  of  transportation. 
It  consists  of  oak,  cypress,  poplar,  walnut,  hickory,  and  ash,  and  with  free  naviga- 
tion to  the  outside  world  would,  to  a  great  extent,  be  the  commercial  life  to  the  o^vr- 
rounding  country.  On  the  banks  of  the  river  at  pre»ewt  attt  »ovl\^  <cRiSi,^^  ^\a.N^, 
which  will  find  their  iniirket  at  Now  Orleans  and  from  \\v\JTfe  \o  o\\\«it  ^.twYoXTv^^". 
These  b tares  are  worth  from  $63  to  J75  per  1,000  laid  on  \\\e  \>a.wV^  ol  x\i«>TVs<s^^  w^^ 
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from  $100  to  $150  per  1,000  at  New  Orleans.  This  shows  the  financial  standing  of  tltt 
timber  interest.  Ten  boats  left  last  season  loaded  with  staves,  and  aboat  the  saine 
nnmber  will  leave  this  season.  The  boats  have  an  average  length  of  120  feet,  withi 
22- foot  beam,  and  draw,  when  loaded,  from  5  to  7  feet  of  water.  They  are  brought 
ont  in  high  water,  bat  boats  of  smaller  dimensions  conld  navigate  in  low  water  were 
the  river  put  in  proper  condition. 

There  are  several  saw-mills  along  the  banks,  at  Hosier,  Clay  Bluff,  Sotton's  Land- 
ing, Chestnut  Bluflf,  and  other  points  that  raft  and  saw  yearly  millions  of  feet  of 
lumber,  which  finds  its  market  principally  by  rail.  The  proper  opening  of  the  rivcf 
would  make  cheaper  and  quicker  transportation,  add  to  the  health  of  the  bottom 
country  by  assisting  the  drainage,  prevent  a  monopoly  of  freights  by  railroad  com- 
panies, and  give  the  people  a  choice  of  market  for  their  productions. 

The  commercial  standing  is  estimated  by  the  amount  handled  at  variouB  points,  ai 
follows :  • 

Bales. 

Jackson,  cotton 15, 000 

Beirs  Depot,  cotton aOOO 

Chestnut  Bluff,  cotton 2,000 

Poplar  Corner,  cotton 1,000 

Clay  Bluff,  cotton 500 

Foltz's  Station,  cotton 500 

Total 27,000 

Staves number..     600,000 

Cotton  seed  sacks..       19.000 

Cattle  and  produce,  estimated  value $500,000 

The  np-freights  come  by  various  ways  and  cannot  be  estimated. 
Should  the  work  be  continued  next  season  I  would  respectfully  suggest  that  operi- 
tioiiH  be  commenced  at  BclFs Depot,  removing  the  brush  dam  and  opening  the  20  milei 
of  river  below,  the  work  to  proceed  down-stream  until  the  mouth  is  reached,  and  then 
building  a  flat-boat  with  a  steam  capstan  at  Jackson,  to  remove  the  obstructions  thAt 
could  not  be  removed  by  hand  power. 

Very  respectfully,  your  obedient  servant, 

Jno.  J.  Barry, 
Capt.  Eric  Brrgland,  SuperintendenL 

Corps  of  Engineers^  U,  S.  A. 


COMMERCIAL  STATISTICS. 

The  commerce  of  the  river  at  present  is  carried  on  during  high  water  princi pally  1>J 
flat-boats  drawing  from  5  to  7  feet  of  water.  No  reliable  commercial  statintics  conld 
be  obtained,  but  the  following  quantities,  estimated  by  the  amounts  handled  at  the 
principal  points  on  the  river,  shows  the  commercial  standing  of  the  country  bordering 
the  stream : 

Cotton bales..       27,000 

Cotton-seed sacks..       19,000 

Staves number..     600,000 

Cattle  and  produce,  estimated  value $500,000 

Also  a  large  amount  of  lumber  and  return  freights,  the  quantity  or  value  of  whidi 
could  not  be  estimated  from  the  data  obtained. 


!^ 


U  21. 

WATER-GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIBU- 
TARIES. 

By  joint  resolution  of  Congress,  approved  February  21, 1871,  the  Sec- 
retary of  War  was  directed  "  to  have  water-gauges  established  and  dailr 
observations  made  of  the  rise  and  fall  of  the  Lower  Mississippi  River 
and  its  chief  tributaries  at  or  in  vicinity  of"  certain  specified  points. 

During  t\ie  €lsc^\  ^e^t  daily  observations  have  been  made  at  the  fol- 
lowing stations: 

Alexandria,  lia.,  ou  ^^^  ^\n^\\  ^^\.w3l^ws.^^..,\jk>..^  «s^"^>s»s.^«j^ 
River  •  Cairo,  IW.,  at  ^\mc.\\o\ioi^\^«v^^\w^^^^  v^-wr^^Nss^.^ 
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La.,  on  Mississippi  Hiyer ;  Florence,  Ala.,  on  Tennessee  River ;  Fort 
Leavenworth,  Kans.,  on  Missouri  Hiver;  Helena,  Ark.,  on  Mississippi 
Kiver ;  Jacksonport,  Ark.,  on  White  River ;  Lake  Providence,  La.,  on 
Mississippi  River :  Little  Rock,  Ark.,  on  Arkansas  River ;  Louisville 
{upper),  Ky.,  on  Ohio  River;  Louisville  (lower),  Ky.,  on  Ohio  River; 
Memphis,  Tenn.,  on  Mississippi  River;  mouth  of  White  River,  Ark., on 
Mississippi  River;  Nashville,  Tenn.,  on  Cumberland  River;  Natchez, 
Miss.,  on  Mississippi  River;  Red  River  Landing,  La.,  on  Mississippi 
River;  Saint  Louis,  Mo.,  on  Mississippi  River;  Vicksburg,  Miss.,  on 
Mississippi  River. 

These  gauges  were  established  by  Maj.  W.  E.  Merrill,  Corps  of  Engi- 
neers, United  States  Army,  during  thd  latter  part  of  1871,  except  those 
at  Carrollton,  La.,  established  January,  1872,  and  at  Nashville,  Tenn., 
August,  1873. 

Regular  observations  were  commenced  at  each  station  as  soon  as  the 
gauge  was  established,  and  continued  regularly  since,  so  that  a  complete 
record  of  daily  readings  at  all  the  stations  (with  a  few  exceptions)  has 
been  obtained  from  January,  1872,  to  the  present  time.  In  1881  bul- 
letin boards  were  erected  at  all  stations  on  the  Mississippi,  for  the  pur- 
pose of  giving  to  steamboats  the  stage  of  water  each  morning.  Under 
my  direction  the  gauges  at  Baton  Rouge,  Carrollton,  Memphis,  Natchez, 
and  Vicksburg  were  inspected,  repaired,  and  tested.  In  aiddition  to  the 
above  the  Mississippi  River  Commission  has  inspected  the  gauges  on 
the  Mississippi  River  nearly  every  month,  and  made  the  necessary  re- 
pairs. Records  of  the  daily  readings  of  the  gauges  have  been  furnished 
the  Mississippi  River  Commission,  and  a  coi)y  of  the  Carrollton  gauge 
record  has  been  furnished  the  assistant  engineer  in  local  charge  of  the 
examination  and  survey  of  the  South  Pass  of  the  Mississippi  River. 
Hydrographs  of  aU  the  gauges  were  made  but  retained  in  this  office. 
Copies  of  the  gauge  ri^cords  at  all  the  stations  are  transmitted  herewith. 
In  accordance  with  the  joint  resohition  approved  February  21,  1871,  re- 
ferred to  above,  the  sum  of  $5,000  was  to  be  ai)propriated  annually  for 
the  gauges.  As  no  appropriation  was  made  for  the  next  fiscal  year, 
and  the  amount  available  at  the  end  of  this  fiscal  year  would  not  be  suf- 
ficient to  maintain  all  of  the  gauges  during  the  following  year,  the  Mis- 
sissippi River  Commission  has  agreed  to  x)ay  the  observers  at  the  gauge 
stations  on  the  Mississippi  River  in  order  to  prevent  the  suspension  of 
those  important  observations.  The  readings  of  the  gauges  on  the  trib- 
tutaries  will  be  continued  during  the  fiscal  year,  or  until  the  appropria- 
tion is  exhausted. 

Money  statement. 

July  1,  1884,  atnoant  available $754  53 

Amount  appropriated  by  act  approved  July  5,  1884 5, 000  00 

5, 754  58 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 3,637  00 

July  1, 1885,  amount  available 2,117  53 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Comparison  of  flood  of  1885  with  highest  wat^  previously  recorded  at  the  dijfereMi  stamens. 


Stetiont. 


Highest  water 
previoasly  re- 
corded. 


Year. 


Cairo 

HemphU 

Helena 

Mouth  of  White  River 

Lake  Providence 

Vicksbnrg 

Natches 

Bed  River  Landing . . . . 

Baton  Rouge 

Carrollton 

Saint  Louis 

Louisville  (upper) 

Louisville  (lower) 

Fort  Leavenworth 

Nashville 

Florence 

Jaoksonport 

Little  Bock 

Alexandria 


Gauge 
reading. 


Highest  water  of  1885 
Jane  80. 


to 


Date. 


FeeL 

1883 

52.17 

1882 

35.15 

1882 

47.20 

1882 

48.40 

1862 

40.87 

1862 

51.10 

1862 

50.30 

1882 

48.50 

1884 

86.20 

1862 

15.90 

1844 

41.39 

1884 

46.60 

1884 

72.00 

1881 

26.75 

1882 

55.30 

1867 

81.08 

1867 

82.83 

18&7 

31.00 

1866 

36.46 

January  26 

January  28 

January  30 

January  23, 24, 25.. 

May  9. 10, 11 

February  3 

February  3, 4, 5  . . . 

February  5,  6 

(January 30, 31..  ) 

(  Februarv  2 5 

Januanr  24  .i 

June  17 

January  21 

January  21 

June  19 

January  21 

January  20 

January  2 

April 27,  28,29.... 
January  25.. 


Gauge 
readinj{. 


BelatioBto 

preTioot 

higheit 

record. 


Belov. 


39.00 
29.25 
40.70 
43.60 
85.55 
42.40 
42.60 
4L96 

3L90 

18.65 


FmL 

1117 

4.» 

L9 

in 

7.71 
lU 

i» 

IS 


27.10 

14  » 

21.70 

KM 

47.00 

2&» 

1&20 

&» 

87.80 

r.» 

17.80 

lis 

30.00 

LS 

2&60 

111 

34.30 

&s 
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PRELIMINARY  EXAMINATION  OF  CASSIDY'S  BAYOU,  MISSISSIPPI. 

United  States  Engineer  Office, 

Vickshurg,  Miss.,  December  10,  1884 

Sir  :  I  have  the  honor  tx)  sabmit  the  following  report  upon  the  pre- 
liminary examination  of  Gassidy's  Bayou,  Mississippi,  made*  in  accord- 
ance with  the  requirements  of  the  river  and  harbor  act  of  July  5, 1884 

The  examination  was  made  by  Assistant  Engineer  S.  S.  Burrowes, 
whose  report  is  submitted  herewith. 

From  his  report  it  will  be  seen  that  the  bayou  above  the  mouth  d 
Hopson's  Bayou  is  evidently  not  worthy  of  improvement. 

His  estimate  for  the  improvement  of  the  bayou  below  this  point,  i 
distance  of  about  44  miles,  is  $8,000,  or  nearly  $200  per  mile.  The  com- 
merce to  be  benefited  is  estimated  at  2,100  bales  of  cotton  and  aboat 
1,000  tons  of  cotton- seed,  together  with^an  indefinite  amount  of  letim 
freight. 

Even  though  the  production  may  be  doubled  in  a  few  years  it  the 
country  be  protected  from  overflow,  yet  a  considerable  portion  will  be 
annuaUy  marketed  before  there  is  sufficient  water  in  the  bayou  to  per 
mit  steamers  to  enter. 

For  these  reasons  1  am  of  the  opinion  that  Gassidy's  Bayou  is  not 
worthy  of  improvement. 

No  further  survey  is  considered  necessary. 
Very  respectfully,  your  obedient  servant, 

Erio  Beroland, 
Captain  of  Engineen. 

The  Chief  of  E^Gi3srai'^'«je.^\I-a,A» 
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REPORT  OV  MR.  V.   S.  BURROWSS,  ASaiSTANT  EKOIinBSR. 

United  States  Engineer  Office, 

Fiokaburgf  Miss.,  December  6,  1884. 

Captain  :  I  have  the  hoDor  to  sabmit  the  following  report  on  an  examination  of 
Cassidy's  Bayou,  Mississippi,  made  under  your  direction,  to  determine  its  availability 
for  purposes  of  navigation  : 

I  proceeded  from  this  point  to  ClarkBdale  by  rail  and  thence  across  to  the  bayou 
by  road.  It  was  found  necessary  to  make  the  whole  of  the  inspection  on  foot,  as  onlv 
for  short  distances  was  there  sufficient  water  in  the  bayou  with  a  channel  free  enough 
from  obstructions  to  allow  the  use  of  a  skiff.  The  water  in  the  bayou  at  the  time  of 
the  examination  was  near  its  lowest  stage 

cassidt's  bayou. 

Cassidy's  Bayou  starts  out  from  Moore's  Bayou  about  8  miles  from  the  point  where 
that  stream  enters  the  Coldwater  River ;  it  flows  thence  westerly,  and  gradually  bend- 
ing to  the  left  until  its  general  direction  is  a  little  east  of  south,  enters  the  Talla- 
hatchee  River  opposite  Sharkey  Landing,  the  highest  point  on  that  river  to  which  boats 
make  regular  trips  throughout  the  year.  The  bayoii  has  a  total  (estimated)  length 
of  80  miles,  is  vt»ry  tortuous  throughout,  and  runs  through  parts  of  Coahoma,  Quit- 
man, and  Tallahatchee  counties.  The  bed  and  banks  |ire  composed  of  clay  and  sand, 
covered  with  a  thick  layer  of  black  buckshot  soil. 

tributaries. 

Ox-Bow,  Kay,  Melancholy,  and  Hopson's  bayous  are  the  only  true  tributaries  to  Cas- 
Bidy's  Bayou.  Of  these  Hopson's  is  the  only  one  which  discharges  water  the  year^ 
round,  the  otheis  being  dry  at  low  water.  During  the  rainy  season  they  all  contrib- 
ute largely  to  the  amount  of  water  in  the  bayou,  but  at  a  medium  stage  the  princi- 
pal supply  is  drawn  from  the  Coldwater  River.^  At  such  time  the  direction  of  the 
current  in  Moore's  Bayou,  between  Cassidy's  Bayou  and  the  Coldwater  River,  which 
at  low  water  flows  towards  the  Coldwater,  is  reversed,  and  Cassidy's  and  the  lower 
part  of  Moore's  Bayou  is  converted  into  a  side  chute  of  the  Coldwater  and  TaUa- 
natchee  rivers. 

THE  UPPER  BAYOU. 

From  its  head  to  the  mouth  of  Kay  Bayou,  a  distance  of  18  miles,  the  channel  of 
Cassidy's  Bayou  has  a  very  wide  and  shallow  cross-section,  the  banks  varying  in 
height  from  5  to  12  feet.  In  many  places  there  are  no  well-defined  banks,  the  bayou 
at  such  points  being  nothing  more  than  a  depression  in  the  swamp.  The  whole  of 
this  portion  of  the  bayou  is  grown  up  with  timber  and  cypress  trees,  and  is,  in  fact, 
little  else  than  a  cypress  brake,  slightly  lower  than  the  surrounding  country. 

BIO  CRi':EK. 

Immediately  below  the  mouth  of  Kay  Bayou  the  channel  widens  out  into  a  lake 
having  a  width  of  150  feet,  a  depth  of  from  10  to  15  feet,  and  banks  12  feet  in  height. 
It  preserves  this  character,  with  a  width  varying  from  75  to  150  feet,  for  a  distance 
of  7  miles,  the  banks  being  lined  most  of  the  way  with  heavy  timber.  This  is  known 
as  Big  Creek,  and  is  neany  free  from  obstructions,  there  being  only  a  few  logs  and 
drift-piles  to  be  removed  and  leaning  trees  to  be  cut  in  or^er  to  allow  the  passage  of 
lar^e  boats.  This  part  of  the  bayou  could  easily  be  made  navigable,  but  it  would  re- 
main inaccessible  to  steamers,  as  the  stretch  below,  extending  to  the  mouth  of  Hop- 
son's  Bayou  (a  distance  of  11  miles)  is  of  the  same  character  as  that  above  Kay  Bayou ; 
that  is  to  say,  little  more  than  a  densely-timbered  oypress  brake,  through  which 
there  is  no  weU-detined  channel.  In  fact,  the  whole  of  Cassidy's  Bayou  above  the 
mouth  of  Hopson's  Bayou  is  entirely  unworthy  of  consideration  as  a  navigable 
stream. 

The  commerce  of  this  part  of  the  bay  on  amounts  to  500  or  600  bales  of  cotton  a  year, 
grown  on  plantations  scattered  along  its  entire  length.  A  sufficient  outlet  for  this 
trade  is  furnished  by  hauling  from  6  to  15  miles  to  points  on  the  railroads. 

The  only  town  on  Cassidy's  Bayou  is  New  Belen,  the  county  seat  of  Quitman  County. 
It  is  situated  immediately  at  the  head  of  the  bayou,  on  the  left  bank,  and  consists  of 
a  frame  court-house,  log  jail,  one  dwelling,  and  a  store. 

FROM  hopson's  BAYOU  TO  THE  MOUTH. 

Hopson's  Bayou  at  all  times  discharges  a  considerable  <\\\aT\W\'j  oi  ^^XA't  m\A  ^«ar 
aidy's  Bayou.    Below  its  mouth  the  banks  are  higher  and  t»^e  c;\iaxai«\\)%\»\ftk^  ^^^\i«>^<k 
Mndnot  ao  completely  closed  bylogSf  anags,  trees,  and  otYiet  6\>a\.T\SLQ\>\.o\^  «a  ^X^o^^* 


If: 


'  1 


ALonin 

Robiiwon  Place. 
Jennings  Place . 

Webb  Place 

Winston  Place.. 
Jenkins  Place . . 
Friarson  Place.. 
Bufonl  Place  . . . 

Masree  Place 

Starns  Place 


Total 


Ri^bt. 
Lefc  .. 
Ri^bt. 
Left  .. 
Right. 
— do  . 
...do. 
. . .«,  do  . 
...do  . 


8 
14 
16 
20 
24 
29 
35 
39 
44 


70 
50 
60 
40 
40 
30 
40 
30 
25 


4 

4 

3 

3 

2* 

2* 

3 

2 

2 

n 


300 
250 
350 
250 
100 
200 
200 
150 
300 


uppomte  sbATkey  i^wHin^ 


Hood's  post-office. 


Moath  of  flopson's  Bayoo. 


2,100 


Along  this  portion  of  the  bayou  the  banks  are  stable,  and  from  20  to  25  fe«t  u 
height.  They  have  a  very  flat  slope  from  the  edge  of  low  water  to  the  top,  msklQ 
the  top  width  from  200  to  500  feet.  Throughout  almost  the  entire  distance  this  slop 
is  covered  with  heavy  timber,  principally  cypreAs,  oak,  and  ash.  The  conntry  akoj 
the  right  bank  is  cleared  and  cultivated  for  about  one-half  of  the  distance.  On  \k 
left  bank  there  is  only  a  small  portion  opened  for  cultivation,  the  balance  remainioi 
heavily  timbered.  The  channel  is  only  from  40  to  75  feet  wide  between  the  timba 
and  is  obstructed  by  numerous  shags,  logs,  stumps,  drift-piles,  and  leaning  trees. 

FLOODS. 

During  the  past  three  high-water  seasons,  that  is,  1882, 1683,  and  1884,  the  Cassidj' 
Bayou  country  has  been  almost  completely  overflowed  to  depths  varying  from  2ta 
feet,  only  a  few  small  ridges  and  high  places  remaining  above  water.  These  oTfi 
flows  were  caused  by  the  water  from  the  Mississippi  River  escaping  through  the  na 
merons  gaps  in  the  levees  and  pouring  over  this  country. 

If  these  crevasses  are  closed,  there  is  no  danger  to  be  apprehende<l  either  from  tfe 
water  carried  by  the  Coldwater  and  Tallahatcbee  rivers  or  that  backed  up  thit>Q|:l 
the  month  of  the  Yazoo.  The  eflect  of  these  inundations  has  been  disastroos  in  tb 
extreme,  as  they  have  not  only  caused  much  suflering  and  direct  loss  of  stock  sai 
buildings,  but  f  ho  fear  of  their  recurrence  has  driven  a  large  part  of  the  labor  froi 
the  country  to  the  less  productive  but  more  secure  hill  lands.  For  this  latter  reawi 
a  large  part  of  the  cleared  land  is  at  present  uncultivated  and  unproductive,  the  indi- 
rect loss  from  which  is  very  great.  It  is  to  be  hoped  that  the  eftorts  at  present  bfiuf 
made  to  resist  the  floods  of  the  Mississippi  with  an  unbroken  and  effective  lioea 
levees  may  be  successful,  and  the  rich  and  productive  lands  along  Cassidy's  Batoi 
thereby  fully  reclaimed. 

NA\^GATION. 
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f 
slope  of  the  banks,  so  as  to  give  an  anobstraoted  width  of  150  feet  on  the  reaches  and 
200  feet  in  the  bends.    This  woald  make  navigation  practicable  for  a  period  three  or 
fonr  months  longer  thi^n  at  present,  and  at  all  times  much  less  hazardous.    It  is  esti- 
mated that  sach  improvement  conld  be  accomplished  for  the  sum  of  |8,000. 

ADVISABILITT  OF  IMI^ROVSMBNT. 

The  improvement  of  Cassidy's  Bayou,  above  the  month  of  Hopson's  Bayon,  is,  as 
before  stated,  regarded  as  impracticable,  on  account  of  the  numerous  obstructions 
and  general  inadequacy  of  the  channel,  and  unnecessary,  m  the  small  amount  of  cot- 
ton raised  has  a  sufficiently  available  outlet  by  roads  and  railroads. 

Below  the  mouth  of  Hopson's  Bayou  the  stream  could  be  made  navigable  for  seven 
or  eight  months  in  the  year,  and  the  traffic  would,  in  a  short  time,  no  doubt  be  suffl- 
oiently  increased  thereby  to  justify;  the  expenditure  of  the  amount  estimated. 

The  present  amount  of  cotton  annually  raieed  along  this  portion  of  the  bayon  is 
2^100  bales,  which,  with  1,000  tons  of  seed,  and  the  necessary  supplies  as  return 
fireight,  constitutes  the  entire  commerce  of  the  country.  Were  the  country  freed 
ttom  overflows  this  amount  would,  no  doubt,  soon  be  increased  to  3,000  or  4,000  bales 
annually  produced.  The  whole  of  this  would  seldom,  however,  be  tributary  to  the 
bayou,  as  the  water  never  reaches  a  navigable  sta^e  until  January  or  "February,  and 
as^  on  account  of  the  peculiar  conditions  under  which  much  of  the  planting  is  carried 
on,  the  crop  must  be  marketed  as  soon  as  gathered,  a  part  of  it  would  be  hauled  to 
points  on  the  railroad  before  boats  could  possibly  ascend  the  bayou. 

The  saving  e fleeted  by  shipping  by  steamboat  overhauling  in  wagons  is  at  least 25 
cents  per  bale,  which  would  amount  to  $500  on  an  annual  shipment  of  2,000  bales. 
Were  the  bayon  improved  the  rates  would,  no  doubt,  be  so  reduced  as  to  make  the 
saving  as  much  more. 

I  was  unable  to  get  any  definite  information  as  to  the  cost  of  transportation  by  flat- 
boats,  bnt^  as  under  the  present  conditions  they  have  been  found  to  be  successful  com- 
petitors or  the  steamboats,  it  has  evidently  been  the  cheapest  mode  of  shipment. 
Another' beneflcial  result  of  the  improvement  would  be  to  make  profitable  the  sale  of 
ootton-seed,  most  of  which  is  at  present  either  fed  to  stock  or  used  as  a  fertilizer. 
The  saving  on  return  freight  can  be  assumed  as  equal  to  that  on  cotton  shipped, 
making  a  total  of  at  least  ^,000  annually  saved  to  the  planters  on  Cassidy's  Bayou, 
vrere  it  improved  so  as  to  give  free  and  safe  navigation  during  seven  or  eight  months 
in  the  year. 

very  respectfully,  your  obedient  servant, 

F.   S.   BURROWBS, 

Gapt.  Esic  Beroland,  A$9iitant  Engineer, 

Corps  of  Engineers, 


U23. 

PBBLIMINABY    EXAMINATION    FOE    A    LOCK  AT  YAZOO  PASS,  MISSIS- 
SIPPI. 

United  States  Bnghneeb  Office, 

Yicksburgj  Miss.j  December  15, 1884. 

Sib  :  I  have  the  honor  to  submit  the  following  report  apon  the  '*  Yazoo 
Pass,  Mississippi,  to  determine  the  cost  ot  a  lock  at  that  place,"  in  ac- 
cordance with  the  river  and  harbor  act  of  Jaly  5. 1884: 

An  examination  having  been  made  in  ^ovemoer,  1882,  under  direc- 
tion of  Maj.  A.  M.  Miller,  Corps  of  Engineers,  and  a  report  having  been 
poblished  in  Senate  Ex.  Doc.  No.  30,  Forty-eighth  Congress,  first  ses- 
sion, pages  69  to  71,  and  Appendix  S  21,  Aunaai  Report  of  Chief  of 
Engineers,  1884,  no  farther  examination  is  considered  necessary,  as  the 
pass  is  now  in  about  the  samecondition  as  when  previously  examined. 

Your  attention  is  respectfully  invited  to  the  following  extract  froin 
Major  Miller's  report,  and  to  the  detailed  report  of  Assistant  Engineer 
Thomas  M.  Farrell,  which  accompanies  the  former : 

Yacoo  Pass,  Mississippi,  is  a  bayon  and  lake— Moon  Lake — ^foxmotV^  QOTi\i«&\ATi^>2ti^ 
waters  of  the  Mississippi  near  Delta,  Miss.,  with  the  Yazoo  BXvet,  V^Toxi^XXi^  v>c\^- 
water  BJver^  MieaieeippL 
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The  pM8  luM  been  cloeed  since  1871  by  a  levee,  luid  no  boata  have  ainee  navigaW 
the  paas. 

The  examination  was  made  by  Mr.  Thomaa  M.  Farrell,  aaaiatant  engineer,  whoK 
report  ia  inclosed  herewith,  in  November,  dnrine  low  water. 

The  commerce  to  be  benefited  by  a  lock  into  the  Misaiasippi  ia  very  inaignificaDt  u 
eompahaon  to  the  cost  of  soch  a  work,  and,  in  addition  to  the  building  of  a  loek,  * 
considerable  sum  wonld  be  required  to  clear  the  pass  through  to  the  ColdwaterRiTcr 

No  estimate  of  the  cost  of  a  lock  is  given,  as  this  cannot  be  submitted  without  u 
accurate  survey.  The  cost  of  clearing  the  pass  from  Moon  Lake  to  the  Coldwakr 
River  is  estimated  at  about  $8,000. 

In  view  of  the  above  facts,  in  my  Judgment,  the  stream  is  not  worthy  of  imp^0T^ 
ment,  nor  the  work  a  public  necessity. 

In  addition  to  tlie  railroad  to  Olendale,  mentioned  in  Mr.  FarrdF^ 
report,  there  is  now  in  operation  the  Looisville,  New  Orlea^  and  Tens 
Bailroad,  giving  ample  facilities  for  transportation  to  Memphis.  Thk 
road  crosses  the  pass  on  a  pile  trestle  bridge,  which  forms  an  additional 
obstruction  to  navigation. 

The  difference  between  high  and  low  water  in  the  Mississippi  at  thk 
point  is  about  46  feet,  and  the  bed  of  the  pass  is  14  feet  above  low  water 
in  the  Mississippi.  There  being  no  supply  of  water  to  the  pass  exoept 
from  the  Mississippi,  through  the  breaks  in  the  levee  above,  it  could  not 
be  made  navigable  more  than  half  the  year. 

A  lock  would  be  a  constant  menace  to  the  safety  of  the  levee,  vnHm 
built  with  great  care,  at  an  enormous  cost. 

The  commerce  to  be  benefited  is  too  insignificant  to  justify  this  ei 
penditure,  and,  in  my  judgment,  the  stream  is  not  worthy  of  improf^ 
ment. 

No  survey  is  considered  necessary. 

Very  respectfully,  your  obedient  servant, 

Ebio  Bebgland, 
Captain  of  Engineen. 

The  Chief  of  Engineebs,  U.  S.  A. 


U  24. 
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pbeuminabt  examination  of  deer  creek,  mississippi. 

United  States  Engineer  Office, 

Vicksburg^  Miss.j  December  10, 18Si 

Sib  :  I  have  the  honor  to  submit  the  following  report  upon  the  pre- 
liminary examination  of  Deer  Greek,  Mississippi,  made  in  accordaiwe 
with  the  requirements  of  the  river  and  harbor  act  of  July  5,  1884 : 

Deer  Greek  has  its  source  in  Lake  Bolivar,  in  Bolivar  County,  tfd 
flows  thence  in  a  southerly  direction  through  Washington,  Sharkey? 
and  parts  of  Issaquena  and  Warren  counties,  and  empties  into  the 
Yazoo  River  25  miles  above  the  mouth  of  the  latter.  Deer  Greek  hm 
two  other  outlets  in  addition  to  its  mouth  proper.  The  main  outlet  i* 
the  Rolling  Fork,  which  leaves  Deer  Greek  at  the  town  of  Rolling  Fort 
runs  into  Little  Sunflower  River,  and  thence  through  Indian  Chute  into 
Big  Sunflower  River.  The  portion  above  Rolling  Fork  to  StonenUe, 
which  is  considered  the  head  of  navigation,  is  called  Upper  or  Big  Deer 
Greek.  The  other  outlet  is  through  Black  Bayou,  which  runs  west 
wardly  and  coimecX^T^^et  ^t^Vl  ^\th  Steele's  Bayou. 

The  pon\on  \ie\.^e«ii  '^XCxt^^  ^q\V  «w5)l  '©vwiJ*.  ^tw^^^m  la  known  a^ 
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Lower  Deer  Creek,  and  that  below  Black  Bayou  is  called  Little  Deer 
Creek. 

Upper  Deer  Greek  varies  in  width  from  100  to  200  feet.  This,  together 
with  the  Boiling  Fork,  forms  tl^e  most  important  section  of  the  river. 
It  flows  through  a  rich  alluvial  valley,  which  is  cultivated  on  both  sides 
all  the  way  up  to  Stoneville,  and  produces  annually  about  43,000  bales 
of  cotton  and  25,000  tons  of  cotton-seed  for  export,  besides  corn  enough 
for  home  consumption.  HUH 

Most  of  this  cotton  is  now  sent  to  market  by  the  Louisville,  New  Or- 
leans and  Texas  Bailway,  which  crosses  this  section  at  Boiling  Fork 
and  again  at  Nittayuma,  some  20  miles  above  the  former  place.  The 
obstructions  to  navigation  consist  of  logs,  stumps,  and  fallen  trees  in 
the  channel,  and  overhanging  trees  on  the  banks.  Were  these  removed, 
navigation  of  this  section  would  be  possible  during  seven  or  eight  months 
of  the  year,  and  nluch  of  the  cotton  and  cotton  seed  would  probably  be 
sent  down  to  the  Mississippi  Biver  by  water  at  a  considerable  saving  of 
freight. 

Even  if  the  competition  with  the  railroad  effected  a  reduction  of  only 
50  cents  per  bale,  the  planters  would  save  annually  on  cotton  alone 
about  $22,000. 

As  both  banks  of  this  portion  of  the  river  are  cleared  and  under  culti- 
vation, the  obstructions,  after  having  been  once  thoroughly  removed, 
would  not  soon  reform,  and  the  improvement  would  not  have  to  be  re- 
peated each  year,  as  is  the  case  where  the  caving  banks  are  covered 
with  timber.  One  fixed  railroad  bridge  and  more  than  fifteen  highway 
bridges  now  form  artificial  obstructions  to  free  navigation.  Until  these 
are  altered  or  removed,  the  removal  of  the  natural  ot)structions  would 
be  of  little  service  to  navigation. 

For  the  reasons  above  given,  I  consider  that  Deer  Greek,  from  Leland 
down  to  the  mouth  of  !BDlling  Fork,  is  worthy  of  improvement,  pro- 
vided the  artificial  obstructions  above  referred  to  be  removed.  The  por- 
tion of  the  river  below  Boiling  Fork  is  of  less  importance.  The  country, 
through  which  it  flows  is  not  so  highly  cultivated,  the  obstructions  are 
more  numerous,  and  the  channel  depth  and  width  are  less  than  in  the 
upper  section ;  the  amount  of  cotton  raised  is  only  about  7,000  bales ; 
and  the  artificial  obstructions  consist  of  three  fixed  railroad  bridges, 
besides  a  number  of  highway  bridges. 

For  these  reasons  I  do  not  consider  this  section  of  the  river  worthy  of 
improvement. 

The  following  estimate  is  submitted  for  the  improvement  of  Deer 
Greek,  Mississippi,  from  the  mouth  of  Boiling  Fork  to  Leland  : 

Boats  and  oatflt _ $1,000 

8ai>erintendence  and  labor,  ten  months  (two  seaaons) 11, 330 

CoDtingenoies,  10  percent 1,233 

Total 13,563 

Ko  farther  survey  is  considered  necessary.  The  examination  was 
made  by  Assistant  Engineer  F.  S.  Burrowes,  whose  report,  giving  de- 
tailed information  concerning  the  river  and  its  obstructions,  character 
and  resources  of  the  adjacent  country,  and  other  valuable  information, 
is  submitted  herewith. 

Very  respectfolly,  your  obedient  servant, 

Ebio  Bebgland, 

Captain  o/  Euqw^t*, 

The  Chikf  of  Enqineebs^  U.  S.  A. 
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report  of  mr.  f.  s.  burr0we8,  assistant  enoinkbr. 

United  States  Engineer  Office, 
Vicksburg,  MUi,,  Navemhtr  24,  I8B4. 

Captain:  I  have  the  honor  to  sabmit  the  following  report  apon  an  examinatioi 
of  Deer  Creek,  Mississippi,  made  under  your  direction  with  a  view  to  ita  impTOT»- 
ment: 

In  obedience  to  yoiir  letter  of  instructions  of  the  11th  instant,  I  went  by  rail  firoB 
this  point  to  Rolling  Fork,  at  which  place  I  procured  a  skifif  and  proceeded  thence  np 
the  creek  as  far  as  Areola.  From  Areola  np  to  Stoueville  I  made  the  examination  ot 
foot,  as  the  channel  was  so  full  of  logs  and  trees  as  to  be  almost  impassable  with  i 
skiff.  Returning  by  rail  to  Rolling  Fork,  I  examined  Lower  Deer  Creek  fh>m  thfti 
point  to  its  mouth,  also  on  foot,  as  the  stream  was  practically  dry.  The  stage  of  water 
in  the  creek  at  the  time  of  the  examination  was  most  advantageous  for  tbe  purpose^ 
being  at  the  lowest  point  reached  for  many  years,  and  thus  exposing  to  view  all  thi 
obstructions. 

DEER  CREEK. 

Deer  Creek  has  its  source  in  Lake  Bolivar^  and  flows  thence  southwesterly  through 
Bolivar,  Washington,  Sharkey',  and  parts  oi  Issaquena  and  Warren  counties,  empty- 
ing into  the  Yazoo  River  25  miles  above  its  mouth.  Its  course  throughout  is  throo^ 
one  of  the  richest  sections  of  the  Yazoo  Delta.  Stoueville,  in  Washin^rton  Coon^, 
has  always  been  considered  the  head  of  navigation,  the  creek  above  being  so  oh- 
structed  and  so  small  as  to  be  not  worthy  of  consideration  as  a  narigable  streaa. 
The  navigation,  therefore,  was  not  continued  beyond  that  point. 

OUTLETS. 

Deer  Creek  has  three  outlets,  which  afford  entrances  for  steamboats,  and  divide  il 
into  three  almost  distinct  navigable  strfams.  The  main  outlet  is  the  Rolling  Foih, 
which  leaves  the  creek  at  the  town  of  Rolling  Fork,  and  gives  a  connection  with  thi 
Little  Sunflower  River,  and  thence  through  Little  Sunflower  and  Indian  Chute  with 
Big  Sunflower  River.  ^  The  portion  of  the  creek  above  Rolling  Fork,  and  as  far  up  m 
Stoneville,  is  known  as  Upper  or  Big  Deer  Creek. 

The  next  outlet  below  is  Black  Bayou,  which  connects  the  creek  with  Steele's  Bayov, 
a  stream  at  present  in  process  of  improvement.  The  portion  of  the  stream  betwaei 
Rolling  Fork  and  Black  Bayou  is  known  as  Lower  Deer  Creek. 

The  third  and  least  important  outlet  is  what  is  called  the  true  month  of  the  creeh, 
emptying  directly  into  the  Yazoo  River.  The  section  between  the  mouth  and  Black 
Bayou  is  known  as  Little  Deer  Creek. 

UPPER  DEER  CREEK. 

Upper  or  Big  Deer  Creek,  considered  as  a  navigable  stream,  should  include  thi 
Rolling  Fork  which  connects  it  with  the  Little  Sunflower  River,  as  any  plan  fbritt 
improvement  would  necessitate  the  opening  of  this  outlet  in  order  to  make  the  ia- 
provement  above  it  available. 

The  following  table,  therefore,  gives  distances  and  other  data  as  far  up  as  StoneTilk, 
the  mouth  of  the  Rolling  Fork  being  taken  as  the  initial  point  for  distance  : 
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From  the  mouth  of  Rolling  Fork  for  a  distance  of  2  miles  op-stream  the  water  was 
from  only  6  inches  to  1  foot  in  depth,  from  15  to  25  feet  wide,  and  has  qoite  a  consid- 
erable fall,  as  indicated  by  a  current  of  about  2  miles  an  hour.  The  bed  of  the  stream 
is  filled  with  logs  and  snags  and  the  banks  lined  with  heavy  timber,  leaving  a  space 
between  barely  sufficient  for  the  passage  of  small  boats  at  a  medinm  flood-stage  of 
water.  For  the  balance  of  the  distance  (3^  miles)  to  the  town  of  Rollins  Fork  the 
stream  widens  out  from  30  to  50  feet  at  low  water,  and  has  a  depth  of  about  2  feet 
with  a  hardly  perceptible  current.  The  logs  and  snags  in  the  bed  of  the  stream  are 
not  so  numerous,  nor  is  the  timber  on  the  banks  as  much  of  an  obstruction.  One  road 
bridge  and  one  railroad  bridge  cross  the  Rolling  Fork.  The  railroad  bridge  is  pro- 
vided with  a  draw  span  which  gives  a  clear  width  of  channel  of  30  feet.  At  the  town 
of  Rolling  Fork  Upper  Deer  Creek  has  a  width  of  100  feet,  a  depth  of  8  feet,  and  haa 
no  perceptible  current  at  low  water.  The  banks  are  18  feet  in  neight,  and  are  oom-- 
posed  of  sand  and  alluvial  soil,  known  as  buckshot. 

The  bed  is  mostly  of  clay.  The  stream  continues  of  this  lake-like  character  as  far- 
np  as  Panther  Burn,  the  width  varying  from  40  to  100  feet,  and  the  d^pth  gradually 
decreasing  to  2|  feet.  At  McKinney  ville  there  is  a  sort  of  mud  shoal,  having  a  depth 
on  it  of  only  li  feet,  caused  by  surface  soil  washing  in  through  a  small  slough.  The 
banks  from  the  water  edge  to  the  top  are  covered  nearly  all  the  way  with  a  heavy 
ffpowtb  of  timber,  mostly  iTvillow,  cottonwood,  and  sycamore,  with  some  cypress.  The 
bed  of  the  creek  is  filled  with  logs  and  snags,  whicn  increase  in  size  and  quantity  as 
the  stream  is  ascended.  At  Nittayuma  there  is  a  fixed  railroad  bridge  built  on  piles. 
Four  road  bridges  span  the  creek  in  this  reach. 

From  Panther  Burn  to  Areola  the  creek  changes  somewhat  in  character.  It  nar- 
rows to  a  general  width  of  50  feet,  and  has  a  general  depth  of  2^  feet.  In  several  places 
it  is  only  20  feet  wide  and  1^  feet  deep.  There  is  a  current  having  a  velocity  of  about 
1  mile  an  hour  most  of  the  wav.  The  bed  is  a  complete  net-work  of  logs  and  large 
fallen  trees,  which  reach  completely  across  the  stream  at  short  intervals.  The  tinil^r 
on  the  banks  is  heavier  and  more  of  an  obstruction.  In  many  places  trees  ffom  either 
side  lean  so  as  to  intersect.  The  timber  is,  however,  confined  to  the  banks,  the  coun- 
try adjoining  bein^  cleared  and  cultivated  almost  the  entire  diKtance.  The  banks  are 
20  feet  in  height  and  of  the  same  nature  as  those  below.  Eight  road  bridges  cross 
this  portion  of  the  stream.  Above  Areola,  and  as  far  up  as  Stoueville,  the  creek  is 
sluggish,  is  from  20  to  30  feet  in  width,  and  from  1|  to  2  feet  deep,  the  bed  of  the 
Btreaui  being  clogged  with  logs  and  grass.  The  timber  along  the  banks  leans  over 
the  narrow  chanuel  and  completely  obstructs  navigation,  lor  the  greater  part  of 
the  distance,  however,  it  is  light,  being  mostly  willow  and  cottonwood.  There  are 
seven  road  bridges  and  three  fixed  railroad  bridges  across  this  portion  of  the  creek^ 
including  the  bridges  immediately  at  Stoueville. 


LOWER  AND  LITTLE  DEER  CREEK. 


The  following  table  gives  distances,  widths,  &c.,  along  the  creek  from  the  Tacoo 
River  to  Rolling  Fork : 
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At  the  time  of  the  examination  all  the  water  from  Upper  Deer  Creek  was  flowing 
out  through  Rolling  Fork,  and  as  the  creek  below  that  point  ha«  tvot  ^  ^vo^^^Vy^ - 
water  tributary  it  was  found  to  be,  as  was  to  be  expected,  pr«LcV\<i«\\'s  ^ts-    'Y:\i«Wi\^ 
one  pool  of  Btandiog  water  extending  from  EgTemont  to  l&\ac^\L  'B«^o\i^'v>QX«>ciN%«t«»- 
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half  foot  deep  and  from  :W  to  30  feet  wide.  The  balance  of  the  stream,  iDclndinf 
Black  Bayou,  is  absolutely  dry,  and,  if  it  were  not  for  the  mud,  could  be  crossed  oq 
foot  at  any  point.  From  Rolling  Fork  to  Black  Bayou  the  channel  is  from  20  to  60 
feet  wide  at  the  bottom,  and  fVom  100  to  200  feet  wide  at  the  top.  There  is  a  Isige 
number  of  logs  in  the  bottom,  and  leaning  timber  lines  the  banks  nearly  all  the  wij, 
growing  from  the  top  to  the  bottom.  There  are  eight  road  bridges  and  two  fiisd 
railroad  bridges  across  this  portion  of  the  creek.  Black  Bayou  is  20  feet  wide  at  tbe 
bottom^  and  &om  80  to  100  feet  wide  at  the  top.  The  logs  and  leaniDff  trees  in  tk 
first  mile  and  a  half  from  Deer  Creek  are  not  very  nnmerous,  as  the  oayou  ptaeB 
through  cleared  land.  The  remainder  of  the  distance  to  Steele's  Bayou  ^2  miki) 
passes  through  a  densely  timbered  swamp  and  canebrake,  and  the  channel  is  filkd 
witH  obstructions.  On  the  lower  half  mile  an  effort  has  been  made  by  steamboatafli 
to  clear  out  the  stream,  and  the  leaning  timber  has  been  cut  so  as  to  allow  free  dsti- 
gation  at  high  water.  There  is  one  road  bridge  across  Black  Bayou,  near  its  b«ii 
Little  Deer  Creek,  from  Black  Bayou  to  Dixie,  passes  through  plantations,  and  tk 
timber  along  the  bank  is  almost  exclusively  light  willow.  The  channel  is  20  feet  wide 
at  the  bottom  and  100  feet  wide  at  the  top,  quite  a  number  of  logs  being  found  in  tbe 
bottom,  more  or  less  embedded  in  the  mud.  From  Dixie  to  HaTpin  the  channel  is  of 
almost  the  same  size,  but  as  it  passes  through  a  heavily-timbered  country  it  is  almoit 
completely  filled  with  logs  and  trees  and  obstructed  with  leaning  timber.  Beloi 
Halpin's,  plantations  line  the  right  bank  most  of  the  way,  and  small  steambotte 
navigate  the  creek  for  a  portion  of  each  year,  and  have,  in  the  course  of  tinM,  k 
cleared  away  the  worst  obstructions  as  to  allow  of  their  passage  at  a  medium  flood- 
stage  of  water.  Especially  is  this  noticeable  on  the  first  2  miles  above  the  mootb, 
the  channel  being  almost  entirely  clear  of  obstructions.  There  still  remains,  how- 
ever, a  ereat  number  of  logs  to  be  removed  and  trees  to  be'  cut  in  order  to  make  soj- 
thing  like  safe  navigation  possible  over  the  upper  part  of  this  reach. 
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CHABACTER  OF  THE  COUNTRY. 

As  previously  stated,  the  country  alon^  Deer  Creek  is  one  of  the  most  fertile,  highly 
cultivated,  and  densely  populated  sections  of  the  rich  bottom  lands  in  the  Tsaw 
delta.  The  soil  is  a  rich  buckshot,  and  yields  large  crops.  Cotton  is,  of  course,  tbt 
principal  staple,  and  a  bale  of  cotton,  or  from  60  to  75  bushels  of  com,  is  the  osui 
return  expected  from  1  acre.  In  certain  sections  over  2  bales  of  cotton  or  100  buabek 
of  com  are  sometimes  made  from  an  acre.  From  Stoneville  to  Rolling  Fork  then  ii 
a  strip  of  cultivated  laud  on  either  side,  varying  in  width  from  1  to  3  miles.  Belov 
Rolling  Fork,  and  as  far  as  Black  Bayou,  this  strip  is  from  one-half  to  1  mile  wideoo 
each  side,  and  below  Black  Bayou,  as  far  as  Dixie,  it  is  one-half  mile  wide.  Bdow 
Dixie  there  are  only  five  large  plantations,  elevated  on  the  right  bank,  the  balasee 
still  remaining  uncultivated  and  uncleared. 
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BKD  AND   BANKS. 

The  bed  of  the  stream  is  composed  of  sand  and  clay,  and  the  banks  of  sand  sad 
alluvial  deposit.  The  banks  vary  in  height  from  17  to  22  feet,  the  highest  being  oo 
the  right,  along  the  upper  portion  of  Big  Deer  Creek. 

As  in  the  case  with  all  streams  running  through  an  alluvial  bottom,  the  couiie  of 
the  creek  in  many  places  is  very  crooked,  sharp  turns  and  long  bends  being  of  frequent 
occurrence.  This  is  mono  especially  noticeable  near  the  mouth,  where  in  sevcnl 
places  the  distance  traversed  by  the  creek  is  three  or  four  times  the  length  of  a  straifhl 
line  between  two  points  of  the  stream. 


OSCILLATION  AND  FLOODS. 
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The  difference  in  elevation  between  extreme  high  and  low  water  is  from  18  to  9 
feet  on  Upper  Deer  Creek,  and  increases  to  26  or  28  feet  at  the  month.  The  wstv 
usually  begins  to  rise  in  January  or  February,  reaching  its  highest  point  in  Mink 
or  April,  and  continuing  high  until  June  or  July.  Low  water  prevails  during^ 
balance  of  the  year,  the  lowest  occurring  generally  in  October  or  November.  Tk 
highest  water  ever  known  on  the  creek  was  that  of  1882,  which  inundated  Uf 
entire  Deer  Creek  country  from  St4»neville  to  the  month,  with  the  exception  of  a  emaS^ 
strip  along  the  right  bank  from  Nittayuma  northward  about  15  miles.  At  Rolliif 
Fork  the  water  barely  covered  the  creek  banks,  and  the  flood  there  gradually  inereMtfl 
in  height  down  the  creek,  covering  the  banks  at  Black  Bayou  to  a  depth  of  4  feet,  sad 
at  the  mouth  to  a  depth  of  8  feet.  The  succeeding  years  1883  and  1884  also  bro^t 
diBastTons  Aooda,  ii«\\\i«T  of  N9\i\c^h.^erQ  so  high  by  several  feet  as  that  of  1882.  rn- 
viouB  to  1885i  t^ier^  \»  i^o  t^CiOT^  o^  «^  'SlwA  ^WOcl  ^\^  ^kcvaus  damage  to  the  De* 
Creek  country.    TVi«  cawwi  ol  \\i\^  «t.<»^\awv^  ^wi^\^  ^V\^Nv%V\yiKs^^^\:&awtbe 


/ 


APPENDIX  U— REPORT  OP  CAPTAIN  BERGLAND.    1543 

conditions  under  which  it  occurred.  The  levees  along  the  Mississippi  River  at  the 
upper  end  of  the  Tazoo  delta^  and  opposite  the  headwaters  of  the  Bi^  Sunflower 
River,  dnring  that  and  the  succeeding  nigh- water  seasons,  were  full  of  gaps,  and  were 
in  such  a  generally  dilapidatiCd  condition  as  to  be  of  no  avail  to  keep  out  the  flood 
in  the  Mississippi,  which  reached  the  hi|^hest  point  ever  known  on  that  portion  of 
the  river  during  1883.  The  water  pounng  through  these  openings  filled  to  over- 
flowing the  Big  Sunflower  and  Yazoo  rivers^  and  then  flowed  westward  over  the  Deer 
Creek  country,  and  this  water  superadded  to  the  backwater  from  the  Tazoo  made  the 
hiundation  comblete.  It  is  not  probable  that  much  damage  would  happen  to  this 
section  of  the  country  from  backwater  alone,  as  when  the  levees  above  were  nraoti- 
oally  intact  no  portion  was  ever  overflowed,  except  a  small  area  near  the  montn.  As 
strenuous  efforts  are  being  made  to  close  the  gaps  in  the  levees  during  the  present 
season,  it  is  probable  that  the  Deer  Creek  country  will  be  freed  from  such  disastrous 
floods  as  have  occurred  for  the  past  three  years. 

RAILROADS. 

The  Louisville,  New  Orleans  and  Texas  Railroad,  running  from  New  Orleans  to 
Memphis,  was  completed  and  put  in  operation  during  the  past  summer.  This  road 
traverses  the  Deer  Creek  country  from  its  mouth  to  Stoueville,  crossing  the  creek 
and  its  outlets  six  times  in  that  distance.  A  branch  of  this  road,  in  process  of  con- 
struction, starts  from  Leiand,  and  crossing  Deer  Creek  runs  thence  to  a  point  on  the 
Mississippi  River  opposite  Arkansas  City,  where  it  will  make  a  connection  with  Lit- 
tle Rock,  Ark.,  and  the  Saint  Louis  and  Iron  Mountain  Railroa-l  system.  Another 
branch  is  contemplated  starting  at  Greenville,  running  thence  through  the  Lake  Wash- 
ington country,  and  connecting  with  the  main  line  at  Rolling  Fork. 

A  narrow-gauge  railroad,  known  as  the  Georgia  Pacific,  from  Greenville  eas^ 
crosses  the  creek  at  Stoueville,  at  which  point  a  branch  starts  southward  and  runs 
close  along  the  right  bank  of  the  creek  to  near  the  Sharkey  County  line. 

TOWNS. 

8i4mevill€t  at  the  head  of  navigation,  is  a  small  country  town  having  four  or  five 
stores  and  about  150  inhabitants. 

Leiand  is  a  new  town,  distant  by  rail  2  miles  from  Stoueville.  It  has  been  built 
entirely  within  the  paet  year,  has  four  or  five  stores  and  a  hotel,  and  is  as  yet  of  no 
oommercial  importance. 

Areola  is  a  small  village  on  the  right  bank  of  the  creek,  contains  five  or  six  stores, 
and  is  a  shipping  and  supply  point  for  a  small  section  of  country. 

MoKinneyvillet  on  the  left  bank,  is  a  village  of  about  the  same  size  and  importance 
as  Areola. 

BoUing  Fork^  situated  at  the  intersection  of  Upper  Deer  Creek  and  the  Rolling  Fork, 
is  the  most  considerable  town  on  the  creek.  It  contains  seven  or  eight  stores,  two 
hotels,  saloon,  wagon-shop,  &c.,  and  has  300  to  400  inhabitants.  It  is  also  the  county 
seat  of  Sharkey  County. 

COMMERCE. 

• 

The  Deer  Creek  country,  from  Stoueville  down,  ships  during  th^  year  some  50,000 
bales  of  cotton,  distributed  abont  as  given  in  the  tables.  This  shows  about  43,000 
bales  as  the  product  of  the  Upper  Deer  Creek  country,  and  only  7,000  for  the  balance 
of  the  distance.  This  cotton,  with  about  25,000  tons  of  cotton-seed,  would  constitute 
the  entire  outgoing  freight,  as  there  is  notning  else  raised  in  quantity  with  a  view 
to  shipment.  Although  large  crops  of  corn  can  be  made,  there  is  seldom  more  than 
enougn  raised  to  supply  the  home  consumption.  In  many  instances,  corn  is  actually 
ahip^d  into  the  country  to  supply  the  home  demand.  The  ingoing  freight  would 
consist  of  meat,  flour,  implements,  and  other  things  necessary  to  make  the  crops  and 
subsist  the  inhabitants. 

PREVIOUS  NAVIGATION. 

As  stated  before,  boats  have  been  in  the  habit  of  entering  the  creek  in  three  differ- 
ent ways,  the  route  through  Little  Sanflower  and  Rolling  Fork,  and  thence  up  Big 
Deer  Creek,  being  the  much  more  important  and  profitable.  Small  boats  are  gener- 
ally able  to  make  this  trip  during  four  or  five  months  in  the  year,  bringing  out  the 
cotton  and  seed  and  carrying  in  the  necessary  supplies.  The  traffic  was  carried  on 
mainly  with  barges,  the  boats  being  used  only  for  towiug. 

Although  Stoueville  is  calledtheneadof  navigation,  boats  h&v«Tio\>^^\i^\N\'^\.\\<^ 
up  for  a  number  of  years.    The  highest  point  to  which  t\xft^  ^av^  Xi^cvi  Vki  \>aft\isW>^ 
of  going  ill  late  yean  is  Bardette^,  and.  most  of  them^&ve  not  ^o\vek«^»N^  kcwJ»»« 
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The  Davigation  through  Black  Bayou,  and  thence  up  Lower  Deer  Creek,  has  been 
▼ery  restricted  for  a  number  of  years  back,  and  generally  consists  in  five  or  six  tripi 
of  a  small  boat  duriog  high  water. 

The  steamboat  trade  of  Little  Deer  Creek  has  become  almost  niZ,  except  from  tiie 
mouth  to  Halpin.  Over  this  portion  small  boats  make  frequent  tripe  dnnng  the  ne- 
diom  high  water. 

OBSTRUCTIONS. 

The  only  natural  obstructions  to  the  navigation  of  the  creek  are  the  log^  and  tiM 
in  the  bed  of  the  stream,  and  the  overhanging  timber  on  the  banks. 

The  artificial  obstructions  are  the  road  aod  the  railroad  bridges,  which  span  tin 
oreek,  and  two  small  wrecks,  one  of  a  barge  and  the  other  of  a  small  ateambosi 
Only  one  of  the  railroad  bridges  (the  one  crossing  the  Rolling  Fork)  is  supplied  with 
a  draw.  The  remaining  seven  railroad  bridges  are  fixed  structnrea,  built  on  pilfl^ 
and  should  be  provided  with  draws  giving  a  clear  span  of  at  least  30  feet,  shoaldil 
be  deemed  advisable  to  improve  the  navigation  of  the  stream. 

The  road  bridges  are  at  present  constructed  so  that  the  middle  span  can  be  talus 
np,  leaving  a  clear  width  of  28  or  29  feet,  and  boats  navigating  the  creek  were  ceo- 
pelled  to  remove  and  replace  them  at  each  passage,  a  proceeding  which  involved  i 
great  deal  df  labor  and  expense.  In  order  to  give  free  navigation  they  should  be 
moved  entirely  and  replaced,  if  necessary,  with  ponton  bridges  or  ferries. 

PLAN  OF  IMPROVKMENT. 

Any  scheme  of  improvement  to  make  low-water  navigation  possible  would  neeoi- 
aarily  include  some  plan  for  the  construction  of  locks  and  dams,  and  perhaps  feeden, 
and  would  require  an  accurate  and  detailed  survey  to  determine  the  feasibility  sni 
probable  cost  of  constructing  such  works.  ZZ^       mi 

The  plan  of  improvement  upon  which  the  following  estimate  is  based  is  for  the  n- 
moval  of  all  logs,  stumps,  snags,  fallen  trees,  and  wrecks  from  the  bed  of  the  streso, 
and  the  cutting  of  all  leaning  timber  on  the  banks,  so  as  to  make  navigation  possible 
for  seven  or  eight  months  in  the  year,  and  much  less  hazardous  than  at  present.  If 
this  work  were  once  thoroughly  done  there  would  be  no  further  trouble,  as  the  coontn 
along  both  banks,  for  almost  the  entire  length  of  the  creek,  is  cleared  and  cuitivat«4 
the  only  timber  being  that  growing  immediately  ou  the  banks  of  the  stream.  Then 
is  no  estimate  made  for  the  removal  of  bridges  or  construction  of  draw  spans,  as  thil 
expense  would  naturally  fall  on  the  parties  owning  or  controlling  such  structures. 

This  work  could  only  be  done  to  advantage  during  low  water,  and  in  Upper  Dea 
Creek  a  small  boat  rigged  with  a  crab  au'd  shears  or  other  purchase  could  be  wfd. 
In  Little  and  Lower  Deer  Creek  the  work  would  have  to  be  dune  from  the  shore,  m 
there  is  not  sufficient  water  to  float  a  boat  during  the  low-water  season. 

PROBABLE  COST  OF  IMPROVEMENT. 

Expenses  of  party  for  one  month : 

Assistant  engineer $125  00 

Foreman 60  00 

<Cook  and  helper 60  00 

20  men,  at  130  per  month 600  00 

Subsisting  24  men,  at  $12  per  month  each 2^00 

Total 1,133  00 

UPPER  DEER  CREEK  FROM  STONEVILLE  TO  MOUTH  OF  ROLLING  FORK. 

Estimate, 

Boat  and  outfit $1,000  00 

Ten  months'  work  (two  seasons) 11, 330  00 

Engineering  and  contingencies,  10  per  cent 1, 233  00 

Total 13,563  00 

LOWER  DEER  CREEK  FROM  ROLLING  FORJf.   TO  MOUTH  OF  BLACK  BAYOU. 

Estimate, 

Outfit • $500  00 

PivemontW  work 5,666  00 

Engineering  and  con\im%«vi^\^^ A^ '^^'^  *^^^^ €1^  ^ 

Total - •• •~^^'* 
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UTTLB  DSSR  CIUCBK  FBOM  BLACK  BAYOU  TO  YAZOO  RIVKB. 

Eaiimate. 

Bane  as  above 16,781  60 

Total  estimated  cost  of  improvement  from  Stoneville  to  Tasoo  Biver,  including 
BoUing  Fork  and  B}ack  Bayon,  |27,126. 


ADVISABIUTT  OF  IMPROVEMBMT. 

The  commerce  of  the  country  along  Deer  Creek,  were  it  all  dependent  on  the  streams 
as  the  most  available  means  of  transportation,  would  no  doubt  Jastify  the  expendi- 
ture of  the  amount  estimated,  and  might,  perhaps,  in  time  render  worthy  of  discua- 
don  the  question  of  slack  water  navigation.  This  is  now,  however,  not  the  case,  as 
the^  railroads  furnish  ample  means  for  transporting  all  the  commerce  of  the  country  ; 
in  fact,  this  vear  the  probability  is  that  all  the  cotton  will  have  been  shipped  before 
^e  water  is  high  enough  for  the  boats  to  run.  Whether  the  railroads  will  at  all 
times  furnish  reasonably  cheap  transportation  is  not  so  certain.  The  only  benefit  to 
be  derived  from  the  present  improvement  of  the  creek  would  be  to  give  another  means 
of  shipment,  and  to  thus  afford  protection  to  the  planters  against  extortionate  charges 
by  eitner  railroads  or  steamboats.  On  Upper  Deer  Creek,  even  now,  boats  will  no 
doubt  carry  out  a  large  part  of  the  cotton-seed,  which,  being  bulky  and  expensive  to 
handle,  can  perhaps  be.ehipped  cheaper  by  water  than  at  ordinary  railroad  rates. 

The  estimates  given  are  for  the  thorough  cleaning  out  of  the  stream,  but  a  smaller 
amount  could  be  applied  with  advantage  to  the  improvement  of  navigation. 
Very  respectfully,  your  obedient  servant, 

F.  S.  BURROWBS, 
Assistant  Engim 
Capt.  Eric  Bergland, 

Corps  of  Engineers^  U,  8,  A, 


U  25. 

pbeliminary   examination   of  the  outlets  op  bceuf  biveb, 
louisiana,  with  a  view  to  closing  the  same. 

United  States  Enginbee  Office, 

Vicksburgj  Miss.j  December  6, 1884. 

Sib  :  I  have  the  honor  to  submit  the  following  report  upon  a  prelim- 
inary examination  of  the  ^^  outlets  of  Boeuf  River,  Louisiana,  with  a 
view  to  closing  the  same,"  as  called  for  by  the  river  and  harbor  act  of 
July  5, 1884. 

These  outlets  are  three  in  number.  The  lower  and  principal  one  is  at 
Point  Jefferson,  about  50  miles  above  Girard,  the  point  where  the  Yicks- 
burg,  Shreveport  and  Pacific  Railroad  crosses  the  Bc&uf  River.  The 
effects  of  this  outlet  are  to  divert  from  the  river,  at  all  stages,  much 
water  which  is  needed  to  prolong  the  navigation  of  the  river,  and  to  form 
a  sand-bar  in  BcBuf  River,  opposite  and  below  the  outlet,  which  will 
eventually  cause  the  entire  volume  of  water  to  flow  into  Lake  Lafourche. 
The  result  of  closing  it  will  be  to  save  the  navigation  of  BoBuf  River 
from  probably  entire  destruction,  and  also  to  prolong  its  duration  below 
Point  Jefferson. 

The  two  other  outlets  are  on  Bonne  Id^e  Bayou,  a  tributary  of  the 
Boenf  at  a  low  stage  of  water,  but  which,  at  high  water,  acts  as  an  oat- 
let.  These  latter  cause  a  direct  loss  of  water  from  the  river  at  certain 
times,  and,  at  others,  an  indirect  loss,  by  drawing  from  the  needed 
supply,  which  loss  will  be  more  apparent  when  the  levees  on  the  Mis- 
sissippi River,  now  in  process  of  construction,  are  completed.  Th^^v^ 
closure  will,  therefore,  also  tend  to  prolong  the  wa\\^^l\o\\  QX.^^Vir««t 
river.    Over  $14,000  bos  already  been  expended  \>^  \Xie\3Ti\\ftAL'^x»x»A 
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for  the  improvement  of  the  Davigation  of  Bceaf  Biver  below  Point  Jef- 
ferson, Louisiana. 

The  commerce  of  the  upper  river  is  now  nearly  $1,000,000  in  valae, 
and  the  increased  duration  of  navigability  would  add  one-third  of  thit 
amount.  The  saving  to  the  people  of  this  section  would  be  75  cents  per 
bale  on  about  3,000  bales,  which  are  now  shipped  by  rail,  or  $2,250  per 
annum  on  outgoing,  and  as  much  more  on  incoming  freight.  In  additiooi 
cotton  seed  to  the  amount  of  5,000  tons,  valued  at  $25,000,  which  is  nov 
annually  wasted  on  account  of  cost  of  transportation,  would  find  its  w»y 
to  market. 

In  my  opinion,  based  upon  the  facts  and  reasons  above  meutioiied, 
the  river  is  worthy  of  improvement  by  the  closure  of  the  tbr^e  outlets 
near  Point  Jefferson.  I  would,  however,  recommend  only  the  closore 
of  the  outlets  themselves,  leaving  the  connecting  levees  to  be  built  by 
parties  whose  land  would  be  protected  thereby,  since  comparatively  do 
benefit  to  navigation  can  result  from  the  levees  on  the  west  banktf 
long  as  the  water  escapes  from  the  Boeuf  Biver  over  the  east  bank.  I 
therefore  submit  the  following  estimate  of  cost  of  earth  dams,  no  roek 
being  available: 

ESTIMATE. 

Dam  for  Oatlet  No.  1 : 

Slope  2-1,  orown  10  feet,  255  feet  long.     10,914  oabic  yards  of  earth,  at  25 
cents |2,7K9l 

Dam  for  Outlet  No.  2 : 
Slope  1|-1,  crown  10  feet,  235  feet  long.    9, 231  cubic  yards,  at  20  cents 

Dam  for  Outlet  No.  3: 

Slope  1^1,  crown  10  feet>  1,200  feet  long.     10,263  cubic  yards,  at 20 cents.. 
Engineering  and  contingencies,  10  per  cent 


1,846« 


2,06Stt 


Total 7,290  8J 

No  additional  survey  is  considered  necessary.    The  examination  wu 
made  by  Assistant  Engineer  Charles  Quinn,  whose  report,  with  sketek, 
showing  the  position  and  cross-sections  of  the  outlets,  and  the  proposed 
location  of  the  dams  and  connecting  levees,  is  forwarded  herewith. 
Very  respectfully,  your  obedient  servant, 

Ebio  Beboland, 

Captain  of  Bngineen, 
The  Chief  of  Engineers,  U.  S.  A. 
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rkport  of  mr.  charles  quinn,  assistant  rnoinkbr. 

United  States  Enoinsbr  Office, 
Vioktihurg,  MUb.,  November  28,  18B4. 

Captain  :  In  accordance  with  yonr  instrnctions  of  November  7,  1884,  having mt^ 
an  examination  of  the  outlets  of  Boaf  River,  Louisiana,  I  have  the  honor  of  sabni^ 
tinff  to  yon  the  following  report : 

The  southern  outlet  (or  No.  I)  flows  out  of  BcDuf  River  at  Point  Jefferson  in  sgo- 
eral  course  of  north  70  degrees  west  for  half  a  mile,  where  it  flows  into  ultf 
Lafourche.  The  river  has  a  stronc  tendency  to  leave  its  original  bed  through  tk» 
outlet  and  cut  a  new  channel  into  tne  lake.  A  sand-bar  is  forming  in  the  Bceof  of- 
posite  the  head  of  and  extending  below  the  outlet  for  200  yards,  m  consequeoee*' 
the  loss  of  water  through  the  outlet.  This  bar  not  only  obstructs  the  bed  of  the  n^ 
but  turns  the  main  l^dy  of  water  into  the  outlet,  causing  a  very  swift  cnno^ 
during  high  sta^ss  of  water,  which  is  cutting  away  the  south  bank  of  the  onikt, 
making  it  wVdei.  ttn(\.  aX  e«be\i  ^w^<^««&\N«\\\^h  water  aeepenine  its  channel  to  the  lake- 
If  the  water  is  aWo'wed  to  cwiWxixi^  x^^^^^  >i>Kt^\v\ga.>Jwe^  ^\\lUt  the  river  wiUaTiit- 
nally  leay ©  its  oT\g\Ti«k\  <io\«^»  «av^  ^^"^  V^A^  ^(^Mk  Xy^^a^  Vtix^  \i»i^  ^  ^^w^  ^VAonel  ^ 


APPENDIX    U ^REPORT   OF   CAPTAIN    BEBOL.AND.  1647 

a  distance  of  8  miles,  and  then  mns  off  into  a  low,  flat  swamp,  where  it  spreads  over 
several  sqnare  miles  of  country  without  any  defined  channel :  thence  into  Bayou 
Lafourche,  which  in  turn  flows  into  the  bcBuf  River  50  miles  above  its  mouth. 
Outlets  Nos.  2  and  3  do  not  flow  out  of  BoBuf  River,  but  put  of  Bonida  Bayou,  which 
empties  into  the  Boeuf  3  miles  above  Point  Jefferson.    During  high  water,  Outlets  Nos. 

2  and  3  not  only  discharge  the  water  that  comes  down  the  Bonida,  but  Bcsnf  River 
backs  up  the  Bonida  and  discharges  a  part  of  its  waters  through  the  outlets  into 
Lake  Lafourche.  No.  2  flows  into  the  lake  1  mile  from  where  it  leaves  the  Bonida, 
while  No.  3  runs  more  to  the  west  and  flows  into  the  lake  2  miles  from  the  Bonida. 

The  benefit  to  navigation  to  be  derived  from  the  closure  of  Outlets  Nos.  2  and  3 
would  be  that  the  water  that  is  now  discharged  into  Lake  Lafourche  and  carried  into 
a  swamp  would  be  turned  intp  Bcenf  River,  thereby  rendering  ic  navigable  earlier 
and  would,  as  the  water  fell,  protect  the  navigable  season,  which  at  present  is  only 
about  three  months  in  the  year.  With  these  outlets  closed,  Bceuf  River  would  be 
navigable  as  far  as  Point  Jefferson  at  least  four  months,  and  possibly  five  months,  in 
the  year,  sa^  from  February  until  June. 

The  beneht  to  be  derived  from  closing  the  outlet  at  Point  Jefferson  is  obvious ;  for 
if  the  river  is  allowed  to  continue  to  liow  through  the  outlet  into  the  lake,  it  will 
eventually  leave  its  original  bed,  and  flow  throiiffh  Lake  Lafourche,  which  has  no 
channel  from  its  southern  extremity  to  Bavou  Lafourche,  a  distance  of  several  miles, 
thus  rendering  it  inaccessible  to  steamers  from  the  lower  Bceuf  River. 

The  sand-bar  in  Bceuf  River  opposite  the  outlet  is  now  22.6  feet  high,  and  is  still    ' 
forming,  and  will  continue  to  form  as  long  as  the  water  is  allowed  to  flow  through 
the  outlet,  thus  rendering  the  navigation  below  the  outlet  extremely  difficult,  except 
in  high  water. 

My  opinion  is  that  if  Outlet  No.  1  is  closed,  the  additional  volume'  of  water  turned 
into  the  river  by  the  closure  of  Outlets  Nos.  2  and  3  will  have  a  tendency  to  remove 
the  bar,  the  flow  will  not  be  checked  by  loss  of  water  through  the  outlet,  and  the  de- 
posit which  is  making  the  bar  will  cease.  The  outlet  being  closed  the  current  will 
not  be  checked,  but  flow  down  across  the  bar,  and  while  it  may  not  remove  the  bar 
entirely,  will,  in  my  opinion,  cut  out  a  channel  sufficient  for  navigation  during  ordi- 
nary stages  of  water. 

The  river  at  the  lower  side  of  the  outlet  has  an  average  depth  across  of  7  feet, 
while  at  the  lower  point  of  the  bar,  200  yards  below  the  outlet,  it  has  an  average 
depth  of  only  2  feet ;  at  the  upper  side  of  the  outlet  it  has  an  average  depth  across  of 
17  feet,  and  for  a  distance  of  200  yards  above  has  an  average  depth  of  10  feet.  There 
are  no  sand-bars  above  the  outlets,  showing  that  the  volume  of  water  that  comes  to 
the  outlets  is  sufficient  to  scour  the  channefand  keep  it  clear  of  sand. 

To  close  Outlet  No.  1  it  will  be  necessary  to  build  an  embankment  1,600  feet  long. 
The  main  outlet  is  255  feet  wide,  and  will  require  to  fill  it  10,913.60  cubic  yards,  slope 
being  2  to  1,  crown  10  feet,  and  for  the  remaining  1.345  feet  will  require  1,217.2  cubic 
yards,  slope  1^  to  1,  crown  4  feet;  soil  very  stiff  clay,  underlying  2  feet  of  sandy  loam, 
can  be  put  in  for  25  cents  per  cubic  yard,  making  cost  of  closing  Outlet  No.  1,  $3,032.68. 

To  close  Outlets  Nos.  2  and  3  it  will  be  necessary  to  extend  a  line  of  levee  from  500 
feet  back  of  the  east  bank  of  Outlet  No.  2  to  450  feet  beyond  the  north  bank  of  Out- 
let No.  3,  making  a  distance  of  4,050  feet.  To  close  the  main  channel  of  Outlet  No.  2, 
a  width  of  235  feet,  will  require  9,230.60  cubic  yards, slope  1^  to  1,  crown  10  feet:  the 
500  feet  on  east  bank  will  require  223.6  cubic  yards ;  the  line  of  levee  connecting  2  and 

3  will  require  3,130.20  cubic  yards,  being  an  average  fill  of  4  feet.'  No.  3  will  require 
10,263.54  cubic  yards,  making  total  yardage  for  the  4,050  feet  22,847.9  cubic  yards, 
and  can  be  put  in  for  20  cents  per  cubic  yard,  making  cost  of  closing  Nos.  2  and  3, 
inclusive,  $4,569.58,  and  total  cost  for  the  three  outletsV,602.26. 

The  soil  of  the  surrounding  country  is  a  light  sandy  loam  for  a  depth  of  2  feet,  un- 
derlying which  is  a  stratum  of  stiff  red  clay  8  feet  thick,  under  which  lies  clay  of  a 
dark-brown  color,  very  stiff,  heavy,  and  tenacious,  which  at  the  outlets  extends  below 
the  water,  forming  a  tolerably  firm  bottom.  The  country  east  of  the  outlets  is  all 
wild  lands,  subject  to  overflow  about  5  feet  deep. 

The  country  north  and  west  of  the  outlets  for  2  miles  is  a  succession  of  ridges,  run- 
ning a  little  south  of  west  and  parallel  to  each  other,  and  is  subject  to  overflow  of 
about  3  feet,  but  gradually  gets  higher  westward  to  Oak  Ridge,  which  is  above  over- 
flow, and  continues  to  rise  to  the  west  for  5  miles  to  the  foot  of  the  Macon  Hills.  The 
planters  here  average  10  bales  of  cotton  to  each  hand,  making  about  1,500  bales  each 
on  Oak  Ridge,  Prairie,  Marouche,  and  Gum  Ridge  plantations  annually.  Many  large 
plantations  along  the  Bonida  and  Bayou  Lafourche  capable  of  a  high  state  of  cultiva- 
tion are  lying  idle,  owing  to  ^ckly  climate  and  overflows  caused  by  the  outlets. 

The  commerce  of  Bceuf  River  at  this  point  is  about  10,000  bales  of  cotton,  valued  at 
$500,000,  to  which  may  be  added  almost  an  equal  amount  of  return  freight.    No  cattle 
are  shipped  from  here,  usually  being  driven  out  on  foot.     Abowt  ^,0^  \^«\«^  ^v\.^>i>[\»«. 
way  to  market  by  wagon  to  Oirard,  thence  over  the  V\ck»\)\wc\j  an^  ^\vws«^«tV.'^'«\- 
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way  by  way  of  Vicksburg  to  New  Orleans.    At  present  ooe  steamboat,  with  a  eapM- 
ity  of  1,100  bales,  runs  to  Point  Jefferson  three  months  in  the  year. 

By  closing  outlets  of  Bceuf  River,  the  land  a^ove  mentioned  would  be  coltiTaUUe 
and  thereby  greatly  increase  the  commerce  of  the  river. 

Freight  per  bale  by  way  of  Girard  is  $2.50,  while  by  way  of  the  river  it  onlj 
amounts  to  $1.75  at  low  stages  and  $1.50  daring  high  water. 
Very  respectfully,  your  obedieut  servant, 

Charles  Quinn, 
AgsUtant  Enginm. 
Capt.  Eric  Beroland, 

Carps  of  JSngineerai  U,  8,  A, 


U  26. 


PRELIMINARY  EXAMINATION  OF  BAYOU  BARTHOLOMEW,  FROM  THE 
PRESENT  HEAD  OF  NAVIGATION  TO  LINCOLN  COUNTY  LINE,  AR- 
KANSAS. 

United  States  Engineer  Office, 

VicJcshurgj  Miss.^  January  15, 1885. 

Sir  :  I  have  the  honor  to  sabmit  the  following  report  upon  the  pn- 
liminary  examination  of  Bayou  Bartholomew,  Arkansas,  from  preseBt 
head  of  navigation  to  Lincoln  County  line,  made  in  accordance  withtte 
requirements  of  the  river  and  harbor  act  of  July  5, 1884. 

The  present  head  of  navigation  is  Baxter,  Ark.  At  this  point  a  pOe- 
trestle  railroad  bridge  forms  a  complete  obstacle  to  navigation  at  aD 
stages,  and  no  Government  funds  have  been  expended  for  the  improve 
ment  of  the  bayou  above  this  point. 

Above  Baxter,  to  the  Lincoln  County  line,  the  bayou  is  very  crookedt 
as  is  shown  by  the  accompanying  sketch*  of  this  portion  of  the  streao. 

The  length  Of  the  bayou  from  Baxter  to  the  Lincoln  County  Hne  is 
about  80  miles,  while  the  distance.between  these  points,  measured  oni 
straight  line,  is  not  more  than  23  miles. 

The  obstructions  to  navigation  are  the  railroad  bridge  at  Baxter  aod 
numerous  snags,  logs,  and  shoals  in  the  channel,  and  leaning  trees  oo 
the  banks. 

Assistant  Engineer  Charles  Quinn  was  directed  to  make  the  exaa 
ination,  and  his  report  is  submitted  herewith.  The  examination  vis 
made  in  December  while  the  bayou  was  at  its  lowest  stage,  and  irhefi 
the  obstructions  to  navigation  could  be  plainly  seen.  These  are  foilj 
described'in  Mr.  Quinn's  report,  as  are  also  the  products  of  theooaotiy 
bordering  the  stream,  and  the  benefits  to  navigation  and  commerce  Utft 
may  be  expected  from  the  improvement  proposed. 

It  is  estimated  that  the  removal  of  the  obstructions  so  as  to  inson 
navigation  during  ordinary  stages,!.  6.,  about  seven  months  in  thejetfi 
would  cost  $20,(100,  or  about  $250  per  mile. 

1  am  of  the  opinion  that  this  portion  of  the  bayou  is  not  worthy  of 
improvement  at  present,  or  at  least  until  the  railroad  bridge  at  Btf 
ter  is  changed  into  a  draw-bridge,  so  that  boats  from  below  can  ^ 
that  point.  Were  this  obstruction  removed,  the  funds  hereafter  appro- 
priated for  the  improvement  of  the  bayou  could  be  applied  above  Bax 
ter,  after  the  improvement  below  Baxter  has  J^een  completed. 

*  Omitted*,  printed  in  House  Ex.  Doc.  No.  147,  Forty-eighth  Con gi-ees,  second i** 
•ion. 
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From  Baxter  to  the  month  the  distance  is  abont  296  miles,  on  which 
portion  work  has  been  done  over  a  distance  of  238  miles,  and  nearly 
$18,000  expended. 
No  farther  survey  is  considered  necessary. 
Very  respectfally,  your  obedient  servant, 

Erio  Bergland, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  17,  S.  A. 


REPORT  OF  MR.  GHARLB8  QUINN,  ASSISTANT  KKOIKKBR. 

UNrrsD  States  Engineer  Office, 

Vickshurg^  Mi»»,,  December  26, 1884. 

Captain:  I  have  the  honor  to  BQbiiiit4he  following  report  apon  an  examination  of 
Bayoa  Bartholomew,  Arkansas,  made  ander  your  direction,  with  a  view  to  its  im- 
provement. 

In  obedience  to  yonr  letter  of  instnictions  of  3d  instant,  I  proceeded  to  Arkansas 
City  by  steamer,  thence  to  Baxter,  Ark.,  on  Bayoa  Bartholomew,  by  rail.  I  found  it 
would  be  impossible  to  make  the  examination  in  a  skiff  or  boat  of  any  kind,  owing  to 
the  low  stage  of  water  and  the  number  of  logs,  trees,  &c.,  which  filled  the  bed  of  the 
stream,'  and  I  procured  a  horse  at  Baxter,  on  wnich  to  pack  camp  utensils,  provisions, 
Ao.f  and  with  one  laborer  proceeded  to  the  Lincoln  County  line  (southern  boundary), 
where  I  began  the  examination  on  foot.  The  water  in  the  bayou  being  at  its  lowest 
stage  afforded  every  facility  for  making  a  thorough  examination,  as  afi  the  obstruc- 
tions that  would  be  at  all  likely  to  interfere  with  navigation  were  exposed. 

Bayou  Bartholomew,  from  Lincoln  County  line  to  Baxter,  a  distance  of  80  miles,  is 
in  a  very  un»ufe  condition,  either  during  higher  low  water,  on  account  of  the  various 
obstructions  which  fill  the  bed  and  line  the  iDanks  of  the  stream.  For  convenience  I 
will  divide  it  into  two  sections,  taking  the  upper  reach  first,  t.  e.,  fh)m  Lincoln  County 
line  to  the  inouth  of  Abie's  Creek,  which  embraced  the  worst  part  of  the  stream.  In 
this  reach,  for  2  miles  from  the  Lincoln  Couuty  line,  the  bayou  has  a  width  of  from 
50  to  75  feet,  with  a  depth  of  2  to  3  feet,  and  with  only  a  few  obstructions,  but  after 
reaching  the  Taylor  Place  the  stream  is  obstructed  with  a  sandbar  and  drift-piles. 
The  bar  is  caused  by  a  slouch  or  drain  which  empties  into  the  bayou;  and  trees  grow- 
ing on  the  bar  catch  the  drift  which  has  closed  the  channel  entirely  for  navigation. 

From  Taylor's  to  the  Lynch  Place  the  bayou  makes  a  very  long  bend,  and  is  not  so 
wide,  varying  from  30  to  60  feet,  and  has  a  depth  of  only  12  inches  at  the  two  narrow- 
est places,  i.  e.,  at  the  Stanley  Place,  and  one  below,  near  CrowelFs. 

The  banks  have  the  same  geueral  features,  sloping  gently  for  100  feet  on  either  side 
to  a  height  of  about  15  feet,  and  then  rising  rapidly  m>m  5  to  10  feet. 

From  Lynches  to  the  mouth  of  Abie's  Creek  the  stream  gradually  grows  wider,  though 
the  bends  become  more  tortuous,  and  in  many  places  it  would  be  impossible  for  the 
smallest  steamboat  to  pass  them.  There  are  also  many  leaning  trees  around  these 
bends,  which,  during  high  water,  catch  the  floating  drift  and  form  drift^piles,  and  in 
many  places  trees  have  been  felled  across  the  bayou  which  also  catch  drift  and  form 
other  drift-racks. 

From  the  mouth  of  Abie's  Creek  to  Baxter  the  general  features  of  the  bayou  change 
somewhat,  the  channel  getting  wider  and  deeper,  varving  from  75  to  125  feet  in  widtii, 
with  a  depth  of  from  5  to  6  feet,  except  at  the  three  lords,  viz,  one  at  Taylor's  Place, 
one  above  the  Hunter  Place,  and  one  at  the  White  Place,  where  there  is  an  average 
depth  of  2  feet. 

The  banks  are  heavily  timbered,  but  do  not  interfere  with  navigation  except  in  the 
short  bends  where  the  trees  almost  lap  across  the  stream.  The  best  stave  timber  in 
the  titate  grows  along  this  reach,  vast  quantities  of  which  are  made  into  staves  annu- 
ally by  enterprising  men  who  recognize  the  superior  quality  of  the  timber  in  this  see- 
tion.  Oak,  ash,  elm,  sweet  gum,  sassafras,  pecan,  hickoij,  and  some  cypress  grow 
along  the  stream,  and  from  1  to  2  miles  back  on  both  sides  of  the  bayou  there  are  many 
large  cypress  brakes  filled  with  the  very  finest  timber  for  lumber,  shingles,  laths,  &c., 
and  if  a  convenient  means  of  transportation  was  furnished  by  way  of  the  bayou  all 
this  valuable  timber  would  doubtless  be  sawed  into  lumber  and  thus  be  brought  to 
market.  There  is  but  one  saw-mill  on  the  bayou,  situated  at  Baxter,  which  saws 
about  200,000  feet  annually,  most  of  which  is  used  in  the  surrounding  <^u\i\x^^Tik»\i% 
being  shipped. 

The  Little  fiock,  Miaaiaaippi  River  and  Texas  RaVVToad,  eaAt  ot  \i\i^  \^«.i^Ti^  tqka 
MJmogt  panlleJ  with  the  atream,  and  at  Winchester  la  ouV^  ^  mWiwa  ^toxsvVX.*  wv^'^^^^^ 
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from  to  5  to  18  miles  at  different  points.  This  road  furnishes  the  only  means  of  trta*- 
portation  for  the  produce  raised  along  the  upper  bayou,  and  the  Monticello,  or  sooth- 
em  branch,  furnishes  transportation  for  those  living  on  the  lower  bayou,  in  the  ti- 
einity  of  Baxter,  Collins,  and  Dermott,  but,  owing  to  the  bad  condition  of  the  roadi 
in  this  section  during  the  rainy  season,  it  is  with  the  greatest  difficulty  that  the  fim- 
ers  get  their  produce  to  market,  or  to  the  stations  along  the  railroad,  which  are  Wio- 
chester,  McGeheo,  and  Tillar,  on  the  Little  Rock  branch,  and  Baxter,  Collins,  tod 
Dermott  on  the  Monticello  branch. 

A  great  many  farmers  living  on  the  west  side  of  the  bayou  haul  their  entire  cropi 
to  Monticello,  a  distance  of  25  miles,  preferring  to  do  so  on  account  of  having  bi^t«r 
roads. 

This  section  of  country,  along  the  bayou  for  a  distance  of  1  mile  on  each  side,  pro- 
duces annually  about  2,000  bales  of  cotton,  1,000  tons  of  cotton-seed,  and  some  cat- 
tle and  hogs.  The  country  lying  parallel  to  the  bayou,  for  a  distance  of  6  miles  back 
on  both  sides,  produces  about  10,500  bales  of  cotton,  5,000  tons  of  cotton-seed  (tbii 
including  the  first-mentioned  strip  lying  along  the  bayou),  part  of  which  finds  iti 
way  to  market  by  way  of  the  Little  Rack,  Mississippi  River  and  Texas  RailroKtu 
follows : 
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About  500  bales  of  cotton  are  shipped  by  way  of  Monticello. 

The  bayou,  never  having  been  considered  a  navigable  stream,  has  no  shipping  poisti 
on  it,  except  for  staves,  about  200,000  of  which  are  shipped  annnally  on  flat-boati 
down  the  bayou,  and  25,000  by  way  of  Tillar  and  McGehee. 

The  following  table  gives  widths  and  distances  at  different  points  on  Bayou  Bar* 
iholomew,  the  Lincoln  County  line  being  the  initial  point: 
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The  bridge  of  the  Little  Rock,  Mississippi  River  and  Texas  Railroad,  which  eromn 
the  bayon  at  Baxter,  is  an  effectual  bar  to  navigation  above  that  point.  Hie  bridf^ 
erossing  is  a  pile-trestle,  350  feet  long  with  bents  12|  feet  between  centers,  except  tw 
channel  span,  which  is  25  feet  between  centers;  the  height  of  rail  being  aboot  iifff^ 
above  the  bed  of  the  stream.  As  the  high  water  of  16d2  and  1883  touched  the  stringer^  it 
will  be  seen  that  the  bridge  is  a  bar  to  all  navigation,  and  if  the  improvement  of  ^ 
upper  bayon  is  o&m^d  \Ti\A>  vx^cution^  I  would  sdggest  that  a  diaw-span  be  pnt  ib. 
i.  e.,  a  pivot  draw  V2b  i«k«k\.  \o\i\^,>Xift  \fv^^\»^\«t  Xa  \i^  ^^  masonry  and  end  pion «" 
hollow  iron  cyiindeTO  ^W^d  w\\\i  ^Q\v<swiV»« 
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OSCILLATION,  BBD  OF  STREAM,  BTC. 

I  foand  water-marks  all  along  the  bayou,  and  from  these  I  Jadge  the  oscillation  is 
about  20  feet. 

The  bed  of  the  bayon,  thronghout  the  entire  reach  from  Lincoln  County  line  to 
Baxter,  has  the  same  general  character;  it  is  of  a  soft  loam  or  alluYial  deposit,  there 
being  no  sand  except  where  it  is  washed  into  the  bayou  by  drains  from  the  fields. 

The  bauks  as  a  general  thing  slope  gradually  from  the  water's  edge,  but  in  some 
places  form  natural  terraces,  and  at  others,  as  at  the  Stanley  Place  on  tne  east  bank, 
rise  very  abruptly. 

The  banks  average  in  height  from  25  to  30  feet  and  never  overflow,  and  the  only 
way  in  which  the  bayou  is  affected  t)y  high  water  from  the  Mississippi  is  by  back- 
water from  the  lower  bayou. 

BKKBFIT  TO  BE  DERIVED. 

The  lands  lying  along  the  bayou  are  of  the  finest,  but,  owing  to  the  difficulty  of 
getting  produce  to  lUarket,  many  places  are  lying  idle  and  others  only  half  cultivated, 
which  probably  would  not  be  the  case  if  there  was  a  convenient  mode  of  transporta- 
tion, and  not  only  the  cotton  raised  immediately  on  the  bayou,  but  at  least  one-third 
of  that  which  is  now  shipped  at  the  stations  before  mentioned,  would  find  a  way  to 
market  by  the  ba^ou  if  it  was  made  navigable,  and  at  least  2,000  tons  of  cotton-seed, 
of  which  only  a  few  hundred  tons  now  find  a  way  to  market,  on  account  of  bulk  and 
inconvenience  in  handling,  thus  adding  another  source  of  wealth  to  this  section.  The 
seed  alone  would  amount  to  about  $16,000,  and  cotton,  which  at  present  costs  $2  per 
biUe  transportation  to  New  Orleans,  could  be  taken  out  by  the  bayou  for  $1.75  per  bale, 
and  an  equal  amount  saved  in  return  freights. 

There  would  also  be  an  increase  in  the  manufacture  of  staves,  of  which  about  225,000 
are  made  on  the  bavou  annually,  and  the  fine  cypress  timber  on  both  sides  of  thebayon 
would  be  converted  into  lumber  and  be  carried  to  market,  if  the  bayou  was  made  navi- 
gable, thus  renderin||[  another  source  of  revenue  to  this  section. 

Unless  navigation  is  opened  this  timber  is  entirely  worthless,  as  there  is  no  cheap 
means  of  transportation  such  as  the  bayou  would  afford. 

OBSTRUCTIONS  TO  NAVIOATION. 

The  obstructions  along  this  reach,  from  Lincoln  County  line  to  Baxter,  consist  of 
anaffs,  Ion,  imbedded  logs,  leaning  trees,  Slo.    Some  of  these  obstructions  have  been 
cut  in  order  to  allow  stave  boats  to  pass  at  ordinary  stages  of  Water,  but  at  low  water  it 
is  impossible  for  boats  of  any  kind  to  ascend  or  descend  the  stream. 

iifPROVEMSirrs  and  estimates. 

The  proposed  plan  of  improvement,  for  the  present,  is  to  cut  down  the  leaning  trees 
and  remove  the  logs,  snags,  and  timber  at  points  where  the  bends  are  so  abrupt  as  to 
require  it,  in  order  to  give  room  for  boats  to  pass. 

The  working  season  would  be  from  Augnst  to  January,  during  which  time  the  water 
would  be  low  enough  to  allow  the  work  to  be  done  economically. 

The  outfit  would  consist  of  a  flat-boat,  with  the  necessary  machinery,  tools,  Slo,,  for 
removing  the  obstructions. 

An  extra  party  could  also  be  employed  on  the  banks  cutting  the  leaning  timber. 
The  timber  will  have  to  be  disposed  of  on  the  bank,  for  if  cnt  into  short  lengths  and 
left  in  the  stream  the  current  would  not  be  sufficient  to  take  them  out,  and  as  the 
banks  never  overflow,  they  would  be  kept  in  the  channel  and  form  into  drift-racks. 

estimates. 

Iflat-boat $1,200 

1  engine 900 

Tools, rigging,  Slo ,--.        600 

Repairs  and  Incidentals 300 

Total 3,000 

Labor: 

1  assistant  engineer,  per  montb ^S>ft 

1  foreman,  per  month •       ^^^ 

1  VDgineer,  per  month '^ 
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1  cook,  x>®r  month |50 

20  laborers,  at  |40  per  month  each 800 

BuhsisteDce  for24  men,  at  50  cents  per  day 361 

Total  for  one  month l,560 

Total  for  ten  months  (two  seasons) 15,501 

Cost  of  outfit 3,0» 

Contingencies,  10  per  cent 1,99 

Total  cost  for  improvement 20,351 

It  mav  be  possible  to  procure  labor  for  less  than  the  amount  in  the  estimates,  hit 
the  work  must  be  conducted  at  a  season  when  labor  is  needed  for  picking  cotton,  Ut 
which  ffood  wages  are  paid,  and  labor  will  probably  have  to  be  prooared  from  tki 
Mississippi  River,  where  roustabouts  and  other  laborers  on  steamboata  reoeire  froa 
|80  to  $100  per  month. 

The  flat  ooat  will  have  to  be  built  above  the  railroad  bridse  which  CTosses  thi 
bayou  at  Baxter,  and  should  not  have  more  than  15  inches  draught. 
Very  respectfully,  your  obedient  servant, 

Chab.  Qunnc, 

A99Uiant  Eufkm. 
Capt.  Eric  Berolakd, 

Corps  of  Engineers^  U.  8,  A. 
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examination  of  cypress  bayou  and  the  lakes  between  jef- 

person,  texas,  and  shreveport,  louisiana. 

United  States  Engineer  Ofpiob, 

VicJcaburg^  Miss.^  January  5,  1885. 

Sir:  Id  compliance  with  letter  to  Maj.  A.  M.  Miller,  Corps  of  Engi- 
neers, dated  Office  of  the  Chief  of  Engineers,  U.  S.  Army,  Washing- 
ton, D.  C,  July  31,  1884,  and  the  requirements  of  the  river  and  bar 
bor  act  of  July  5,  1884, 1  have  the  honor  to  submit  the  following  report 
on  the  examination  of  Cypress  Bayou  and  the  lakes  between  Jefferson, 
Tex.,  and  Shreveport,  La.,  made  for  the  purpose  of  ascertaining  ^<  if  tiM 
necessary  improvement  cannot  be  made  upon  some  other  plan  thtf 
building  a  dam  across  the  Albany  Flats,  as  recommended  by  the  engi- 
neer.'' 

A  report  upon  the  examination  of  Cypress  Bayou  was  sent  to  the 
Department  by  Major  Miller,  with  letter  dated  August  1, 1883.  In  thii 
report  the  amount  estimated  for  the  necessary  improvement  was  givff 
at  $19,000. 

In  order  to  ascertain  whether  any  important  changes  had  occumd 
since  the  examination  in  1883, 1  directed  Assistant  Engineer  F.  S.  Bar- 
rowes  to  make  an  examination  and  submit  plan  and  estimates  for  im- 
provement. His  report,  which,  is  submitted  herewith,  describes  i» 
detail  the  existing  obstructions  to  navigation,  the  estimated  cost  of  re- 
moving these,  and  the  benefits  to  commerce  that  may  be  expected  firoa 
such  improvement. 

It  is  estimated  that  an  expenditure  of  $16,000  will  secure  safe  Dafi- 
gation  between  Jefferson,  Tex.,  and  Shreveport,  La.,  for  a  period  ct 
seven  or  eight  months  each  year. 

As  $94,000  has  heretofore  been  appropriated  for  this  improvement,  I 
would  recommeud  \Xi^\»  \Xi^  ^mwixiX*  \^<\^wd  to  complete  it  be  appt^ 
priated. 
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Ko  work  has  been  done  on  Cypress  Bayou  since  1880,  with  the  ex- 
ception of  the  removal  of  a  number  of  leaning  trees  in  February,  1884.. 
A  map*  of  Cypress  Bayou  and  the  lakes  between  Shreveport,  La.y 
»nd  Jefferson,  Tex.,  is  submitted  herewith. 

Very  respectfully,  your  obedient  servant, 

Erio  Bergland, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  f.  8.  burr0we8,  assistant  engikkbr. 

United  States  Engineer  Office, 

VickBburg,  Miss.^  December  26,  1684. 

Captain:  I  have  the  honor  to  subniit  the  following  report  apon  an  examination  of 
Cypress  Bayon,  Texas  and  Lonisiana,  made  nuder  your  direction,  With  a  view  to  its 
improvement  by  some  other  method  than  the  constrnction  of  a  dam  and  cnt  across 
Albany  Flats,  near  the  foot  of  Soilo  Lake. 

Procnring  a  skiff,  tent,  sonnding-rod,  Slc,  from  the  Government  store-boat  at 
Bhreveport,  I  employed  two  skiffmen,  and  proceeded  thence  over  the  steamboat  route 
to  Jefferson,  Tex.,  taking  soundings  and  noting  the  character  of  the  bed  and  banks 
and  obstructions. 

On  account  of  the  small  amount  of  funds  available  it  was  not  possible  to  make  an 
instrumental  survey,  and  therefore  the  map  from  the  purvey  of  1872,  by  Lieutenant 
Woodruff,  Corps  of  Engineers,  was  used  for  distances  and  other  data  not  accurately 
obtainable  during  a  hasty  examination. 

CTPRE88  BATOU  ROUTE. 

The  improvement  of  Cypress  Bayou  has  always  heretofore  included  the  entire  nav- 
igation from  Shreveport,  La.,  to  Jefferson,  Tex.,  a  distance  of  65  miles,  and  embraces 
much  more  than  Cypress  Bayon  proper. 

The  route,  starting  from  Shreveport.  is  through  Twelve  Mile  Bayou,  across  Sodo 
Lake,  and  thence,  throuKh  Little  and  Willow  Passes,  to  Fairy  Lake.  It  then  mean- 
ders through  the  entiie  length  of  Fairy  Lake,  enters  the  mouth  of  Cypress  Bayou,  and 
follows  the  course  of  that  strenm  to  Jefferson. 

The  true  month  of  Twelve  Mile  Bavou  is  3^  miles  above  Shreveport,  but  owing  to  a 
cut-off  in  Red  River,  I  mile  above  Shreveport,  and  the  consequent  partial  closure  of 
the  upper  arm  of  the  bend,  the  mouth  of  the  bayou  is  now  generally  assumed  to  be  at 
the  foot  of  the  cut-off. 

Throughout  Twelve  Mile  Bayon,  which  has  a  length  of  between  11  and  12  miles, 
there  is  never  less  than  4  feet  of  water  at  the  lowest  stage.  It  has  a  width  varying 
from  200  to  400  feet,  and  a  current  so  swift  that  great  difficulty  was  found  in  ascend- 
ing it  with  a  skiff*. 

From  the  head  of  Twelve  Mile  Bayou  to  Albany  Flats  the  channel  through  Sodo 
Lake  contains  all  the  water  during  a  low  stage,  and  is  merely  a  continuation  of 
Twelve  Mile  Bayou,  being  2U0  feet  wide,  from  4  to  6  feet  deep,  and  having  a  strong 
current. 

Albany  Flats  is  a  low  mud-bar,  across  which  boats  pass  at  a  medium  stage  of  wat*  r, 
a  distance  of  1  mile.  The  low- water  channel,  however,  makes  a  detour  around  the 
flats  2  miles  in  length  ;  hiu  a  very  swift  current,  and  a  depth  of  only  from  l<|  to2  ffet. 
Just  above  Albany  Flats,  where  the  low- water  and  high-water  channels  come  together, 
is  what  is  known'as  the  *'Gate  Posts.''  At  this  point  the  water  spreads  ont  and  the 
current  becomes  almost  imperceptible,  thus  forming  the  truebegiuniug  of  Sodo  Lake 
at  low  water.  The  route  across  this  lake  is  comparatively  straight,  and  has  a  length 
of  5  miles.  There  was,  however,  only  from  2  to  3  feet  of  water  thn)oghout  the  entire 
distance,  and  the  channel  was  much  obstructed  with  stamps,  the  tops  of  which  came 
just  to  the  surface  of  the  water.  From  the  best  information  I  could  obtain  I  judged 
the  water  to  be  from  6  inches  to  1  foot  above  its  lowest  stage. 

Little  Pass,  which  Joins  Sodo  Lake  and  Willow  Pass,  is  200  feet  wide,  one-half  a 
mile  long,  and  from  5  to  8  feet  deep.  It  contains  a  few  large  stumps,  which  would 
prove  serious  obstacles  to  low-water  navigation. 

'Omitted;  printed  in  Honae  Ex.  Doo.  No.  103,  Forty ^x^s^^X^b  Co\i«c^«S  lAwana^ 
Bemion, 
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Willow  Pass  has  a  length  of  2  miles,  is  from  5  to  15  feet  deep  and  300  feet  wide.  It 
is  almost  entirely  free  from  obstructions. 

The  low- water  steamboat  channel  through  Fairy  Lake  is  very  crooked  ;  has  a  total 
length  of  16  miles,  and  a  general  depth  of  from  8  to  10  feet.  At  one  time  this  lake 
was  covered  with  a  growth  of  beavy  cypress  timber,  the  stumps  and  trunks  of  mod 
of  which  still  remain.  The  original  channel  was  cleared  out  by  steamboat  men,  frho 
cut  some  of  the  worst  treesand  stumps  to  about  the  level  of  low  water,  and  avoided 
others  by  making  the  channel  very  crooked  in  many  places.  This  channel  has  since 
been  improved  at  various  times,  both  by  the  city  of  Jefferson  and  the  United  State 
Crovemment,  but  in  very  few  cases  have  the  obstructions  been  removed  below  lov- 
water  mark,  thus  necessitating  a  rise  equal  to  the  draught  of  the  boatfl  need  to  jidd 
safe  navigation. 

From  Fairy  Lake  the  channel  enters  Cypress  Bayou,  a  stream  which  has  a  natoial 
width  of  from  200  to  300  feet,  and  a  length  to  Jefferson  of  24  miles.  It  has  a  lent 
depth  of  7  feet,  except  at  a  point  a  half  a  mile  below  Jefferson,  where  there  is  a  ihoal 
only  3  feet  deep,  and  through  the  artificial  cut-offs.  These  cuts  were  originally  froa 
6  to  7  feet  deep  below  low  water,  but  they  have  gradually  refilled  from  the  effecti«f 
surface  wash  and  cross  currents  until  in  a  number  of  places  there  is  only  firom  3  to  4 
feet  of  water,  and  in  one  small  cut  only  1^  feet  of  water. 

STAGE  OF   WATKK,   OSCILLATION.  ETC. 


The  stage  of  water  at  Shreveport,  at  the  time  of  the  examination,  was  6  feet  abort 
low- water  mark,  and  yet,  as  stated  above,  it  was  found  to  be  less^han  1  foot  above  lov 
water  at  Albany  Flats  and  through  Smlo  Lake.  On  a6to8  feet  stage  of  water,  atShI«T^ 
port,  through  boats  to  New  Orleans  begin  to  run  from  that  point,  while  the  Teiy 
lightest-draught  boats  are  unable  at  the  same  stage  to  make  the  trip  to  Jeffema 
with  any  d^ree  of  safety.  It  is  claimed  that  in  former  years  navigation  to  Jeffersd 
opened  almont  simultaneously  with  that  to  Shreveport.  The  reason  most  geneiallT 
assigned  for  the  present  shortening  of  the  navigable  season  is  the  removal  of  th«raft 
from  Red  River  above  Shreveport,  and  the  closure  of  some  of  the  outlets  of  thiJ 
stream.  That  these  circumstances  have  had  a  limited  adverse  effect  upon  the  nanp- 
tion  of  the  lakes  is  no  doubt  true,  for  the  following  reason  :  The  slope  of  Upper  &d 
River  is  much  greater  than  through^Twelve-mile  Bayou  and  the  lakes,  thus  makinf 
points  on  the  river  higher  than  opposite  points  on  the  lakes;  and  so  long  as  the  bed 
of  the  river  was  tilled  with  a  jam  of  logs  the  water  was  forced  through  the  opet- 
ings  and  over  the  banks  into  the  lakes,  which  caused  and  maintained  an  increafld 
elevation  of  their  water-surface,  whenever  there  was  an}'  considerable  rise  in  Upper  Bed 
River.  Ah  nearlv  all  of  the  large  outlets  still  remain  open,  most  of  the  water  snppJj 
of  the  lakes  is  sti^l  derived  from  Red  River;  but  as  the  concentration  of  the  irater 
has  doubtless  caused  a  gradual  deepening  of  Red  River,  and  a  consequent  lowerinftff 
its  water-surface,  the  height  of  the  water  in  th^  lakes  has  perhaps  likewise  been  de- 
creased without  the  compensating  advantage  of  scouring  action. 

The  extreme  oscillation  of  the  water-surface  in  Cypress  Bayou  at  Jefferson  is  S3  lect* 
and  in  Fairy  Lake  between  6 and  7  feet. 


DAM   AT  ALBANY  FLATS. 


i  > 


In  order  to  reclaim  and  improve  navigation  through  the  lakes,  Maior  Howell  m^ 
mitted  in  1874  a  project  for  the  constructioii  of  a  high-water  dam  and  a  cut  from  Al- 
bany Point,  on  Sodo  Lake,  to  Qold  Point  on  Red  River,  thus  making  the  outlet  fro* 
the  lakes  into  Red  River,  instead  of  through  Twelve-mile  Bayou,  as  at  preeent.  i* 
the  surface  of  the  water  in  Red  River  at  Gold  Point  is  6  feet  higher  than  the  sarfve 
of  the  water  in  Sodo  Lake  at  Albany  Point,  the  object  was  to  gain  the  wdrMDUp^ 
this  extra  elevation  across  the  shoal  water  of  Sodo  Lake.  This  plan  would  lo- 
doubtedly  solve  the  problem  of  navigaticm  through  the  lakes,  but  its  great  oosi  (o^ 
mated  at  |372,580)  has  proved  thus  far  an  insurmountable  obstacle  to  its  adoptioa 


PREVIOUS  IMPROVEMENT. 


i; 


When  the  city  of  Jefferson  found  that  her  trade  was,  from  various  causes,  rapidlT 
decreasing,  an  effort  was  made  to  improve  Cypress  Bayou,  so  as  to  make  navigauflo 
less  hazai^ous.  For  this  purpose  a  dredge-boat  was  built,  with  which  one  cut-of  v» 
made,  and  a  number  of  the  worst  stumps  and  trees  removed.  Subsequently  the  United 
States  Qovemment  made  appropriations  of  various  amounts,  from  1872  to  Is^ii* 
elusive,  aggrof^aUiv^  ^4,000  to  continue  the  improvement. 

"With  thia  amoTXTil  l^i^  ^T^^tt,^-\i<i^x  ^vj^^w\Oci««Ad  from  the  city  of  Jefferson  awi» 
nrunber  of  cuVoffa  maA^,  «a  \o\\q^^\  ^q\a  ^  kt^^^»&^\tfs«^^|,  ^\»  >5asb  ^^txance  of  «*• 
bayou  from  YaVry  \a«hW<i,  \.^o  «ai«XV  c\x\a  %x^««i\oti,Vw^^\v  ^x^^v^x  'Mv^\*s%«.^ifc 
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ton ;  two  Binall  outs  at  Sisco  Island,  and  one  short  and  one  lon^  cut  at  Dougherty's 
Defeat  Bend,  known  .  as  Middle  and  Little  Cypress  outs,  respectively.  These .  were 
all  originally  48  feet  wide  and  from  6  to  8  feet  deep.  Their  present  condition  is  as  fol- 
lows :  Bois  d'Arc  Pass  Cot  is  5  feet  deep  at  low  water  and  in  good  condition,  but,  as  it 
was  never  completed  so  as  to  connect  with  the  deep  water  in  the  lake,  an  extension 
of  1,000  feet  should  be  made  to  its  lower  end.  The  Benton  Cuts  are  in  eood  condition 
and  need  no  further  work  done  on  them.  The  Sisco  island  Cuts  are  ^om  3  to  4  feet 
deep ;  the  Middle  Cypress  has  an  available  depth  of  only  1^  feet,  and  the  Little  Cy- 
press has  shoaled  to  a  depth  of  3^  feet. 

A  considerable  amount  of  work  was  also  done  in  the  way  of  removing  stumps  and 
snags  from  the  bayou,  and  in  cutting  stumps  down  to  low-water  level  through  the 
lakes. 

OBSTRUCTIONS. 

The  principal  obstacle  to  navigation  is  the  small  depth  of  water  around  Albany 
Flats  and  through  Sodo  Lake.  Tne  depth  of  water  over  this  portion,  besides  being 
very  small,  is  rendered  entirely  unavailable  for  low- water  navigation \)y  numerous 
stumps  in  the  channel,  reaching  to  and  above  low-water  mark.  The  channel  through 
Fairy  Lake  is  also  obstructed  b)^  stumps  and  trees,  and  is  so  crooked  and  ill-defined  as 
to  be  difficult  to  follow  during  daylight,  and  impossible  to  navigate  with  safety 
at  night. 

The  course  of  Cypress  Bayou  proper  is  almost  entirely  free  from  obstructions,  ex- 
cept from  the  shoaling  of  the  water  through  the  artificial  cut-offs. 

NAVIGATION. 

At  one  time  the  number  of  boats  running  to  Jefferson  was  very  large,  through  boats 
plying  between  that  point  and  New  Orleans,  Saint  Louis,  and  Cincinnati  They 
nave  decreased  in  size  and  number  until  during  the  past  season  the  only  craft  in  the 
trade  was  a  small  stern- wheel  steamboat,  drawing  about  2^  feet  of  water,  which  made 
irregular- trips  from  Sbreveport  to  Jefferson. 

COMMBRCE. 

Jefferson,  being  the  head  of  navigation,  has  heretofore  been  the  only  shipping  point 
of  consequence  on  Cypress  Bayou,  and  the  trade  of  that  city  represented  almost  the 
entire  commerce  of  tbe  stream.  At  one  time  it  was  a  city  of  trom  10,000  to  15,000 
ihbabitants,  shipped  by  boat  annually  75,000  bales  of  cotton,  and  was  the  shipping 
and  supply  point  for  a  large  area  of  the  northeastern  part  of  Texas.  The  construc- 
tion of  railroads,  which  furnish  other  and  more  convenient  means  of  outlet,  assisted 
to  a  very  limited  extent  by  the  partial  deterioration  of  the  navigable  condition  of  the 
bayou,  has  had  an  almost  disastrous  effect  on  the  town.  It  has  now  less  than  5,000 
inhabitants  and  is  the  shipping  point  for  only  10,000  to  15,000  bales  of  cotton  annu- 
ally, with  a  proportionate  loss  in  its  supply  business.  There  is  a  large  cotton  com- 
Eress  there,  which  compresses  annually  about  60,000  bales.  This  is,  however,  handled 
y  the  railroads,  being  merely  stopped  in  transit  to  be  compressed,  and  would  not 
under  any  circumstances  be  tributary  to  the  commerce  of  the  bayou.  There  was  less 
than  500  bales  of  cotton  shipped  from  Jefferson  last  year^  by  boat,  and  600  tons  of 
freight  received,  while  on  the  bayou  below  Jefferson  there  were  1,500  bales  of  cotton 
shipped  and  1,600  tons  of  freight  received. 

PLAN  OT  IMPROYBMBNT. 

Any  scheme  for  the  improvement  of  the  bayou,  having  in  view  the  maintonance  of 
navigation  throughout  the  year,  would  necessarily  be  open  to  the  same  objection  as 
the  cut  and  dam  across  Albany  Flats,  that  is,  a  dbst  entirely  disproportionate  to  the 
benefits  accruing  therefrom. 

The  only  improvement  which  will  be  estimated  for  is  the  removal  of  all  stumps 
from  the  shoal  water  at  Albany  Flats  and  through, Sodo  Lake,  so  as  to  make  the  en- 
tire depth  of  water  available  for  navigation,  the  straightening  of  the  channel  through 
Fairy  Lake,  and  the  cutting  of  the  stumps  to  a  depth  corresponding  to  that  obtained 
through  Sodo  Lake,  continuing  Bois  d'Arc  Pass  Cut  to  deep  water  in  the  lake,  and 
reopening  the  Sisco  Island  and  the  Cvpress  Cuts,  and  also  for  boards  painted  so  as  to 
indicate  the  side  of  the  channel,  to  be  placed  either  on  trees  or  on  posts  planted  for 
the  pnrpose.  Such  improvement  would  give  good  and  safe  navigation  to  Jefferaon. 
for  seven  or  eight  months  in  the  year. 

For  reopening  the  cuts,  the  dredge-boat  Lone  Btat  co\\V^  \^«  t«^«\x«A  ^^tv^.  \»a^. 
It  would  be  adviBsble,  however,  instead  of  placing  tViemateiiaA.  oii\a3l&\>«c^  ^xk^^nX^ 


'lit 


\ 


Six  xnontbs'  work  for  dredge-boat 5,79 

BaildiDg  two  scowr U 

Removing  stamps : 

Flat-boat  and  outfit 1,01 

Expense  of  working  party  for  four  months 3,4 

1,000  pounds  dynamite <s 

Marking  channel 3 

Engineering  and  contingencies,  10  per  cent,  ftdded 1,44 

Total , 15,8 


ADVISABILmr  OF  IMPROYEHBNT. 


< ;  " 


Although  the  commerce  of  the  bayon  daring  the  past  ten  or  fifteen  years  batd 
ereased  from  a  large  and  paying  traffic  to  almost  nothing,  this  state  of  affairs  is» 
chargeable  wholly,  nor  even  to  any  considerable  extent,  to  the  fact  that  the  navif 
tion  of  the  bayon  has  become  more  difficult  and  dangerous.  As  stated  before,  u 
building  of  railroads  has  fnmisbed  more  convenient  outlets  for  a  large  section  < 
oountry  which  bad  been  tributary  to  Jt-ffersou,  and  thus  caused  its  decline  as  an  ii 
port  ant  commercial  center. 

While  the  carrying  out  of  any  expensive  scheme  of  improvement  could  hardly  1 
reffarded  as  adviHable,  yet  the  expenditure  of  the  amonnt  estimated  would,  by  givii 
safe  navigation  for  a  portion  of  tne  year,  afford  great  relief  to  the  inhabitants  fira 
exorbitant  rates  on  freight  by  rail. 

Up  freight  by  boat  from  New  Orleans  to  Jefferson  has  been  as  low  as  16  to  SO  em 
per  nuudred,  and  it  costs  $1.25  per  bale  to  ship  cotton  by  water  from  Jefferson  to  Kc 
Orleans.  The  railroads  are,  of  course,  oropelled  to  meet  these  rates,  but  when  nsi 
gation  is  closed,  or  where  there  is  no  boat  in  the  trade,  they  charge  from  60  to  80  ceo 
per  hnndrt- d  on  up  freight,  and  $2.50  per  bale  for  cotton. 
Very  resi>ectfully,  your  obedient  servant, 

F.  S.  BuRRowva, 
Auistant  Emfimm* 

Capt.  Eric  Beroland, 

Corpa  of  J£ngineer$f  U,  8,  A, 
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IMPBOVEMENT  OF  ARKANSAS  RIVER ;  OF  RIVERS  IN  THE  STATE  OF  AR- 
KANSAS, AND  THE  BLACK  RIVER  IN  ARKANSAS  AND  MISSOURI. 


REPORT  OF  CAPTAIN  H,  8.  TABER,  CORPS  OF  ENGINEERS,  OFFICER  IK 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1885,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  RemoTing  obstmotions  in  Arkauaas 

River,  ArkaoHas. 

2.  Arkansas  River  between  Fort  Smith 

and  Wichita,  Kansas. 

3.  Arkansas  River  at  Fort  Smith,  Arkan- 


4.  Arkansas  River  at  Pine  Blaff,  Arkan- 

5.  Black  River,  Arkansas  and  Missouri. 

6.  White  River,  Arkansas. 


7.  White  River  above  Buffalo  Shoals,  Ar- 

kansas. 

8.  White   River  between   Jacksonport 

and  Buffalo  Shoals. 

9.  White  and  Saint  Francis  rivers,  Ar- 

kansas. 

10.  Saint  Francis  River,  Arkansas. 

11.  Saline  River,  Arkansas. 

12.  L'Anguille  River,  Arkansas. 


EXAMINATIONS  AND  SURVEYS. 


13.  Survey  of  Arkansas  River  from  Little 
Rock  to  its  mouth. 

L4.  Continuation  of  survey  of  Arkansas 
River  from  Wichita,  Kansas,  to  Fort 
Gibson,  Indian  Territory. 


15.  Little  Red  River,  Arkansas. 

16.  Red  River  above  Fnlton,  Arkansas. 

17.  Petit  Jean  River,  Arkansas. 


United  States  Engineer  Office, 
lAUle  Bockj  Ark.j  July  1, 1886. 

General  :  I  have  the  honor  to  transmit  herewith  the  annaal  reports 
for  the  fiscal  year  ending  Jane  30,  1885,  upon  the  works  under  mj 
charge. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 
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V  I. 


I  . 


u.  i.    i/ 


REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER,  ARKANSAS. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  u 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  con- 
dition of  the  navigable  portion  of  this  stream;  but  from  the  delta-like 
character  of  its  lower  portion  and  the  tendencies  now  manifest  in  ita 
np])er  reaches,  it  may  be  inferred  on  very  substantial  grounds  that 
shifting  sand  bars,  numerous  drift-piles,  and  dangerous  snags  charac- 
terized the  obstacles  to  navigation  in  the  lower  reaches,  and  gravel  and 
rock  shoals,  with  a  few  snags  and  many  overhanging  trees,  constituted 
those  of  the  upper  reaches.  The  numerous  so  called  steamboat  grave- 
yards now  pointed  out  by  old  pilots  support  this  idea.  Such  Annual 
Reports  of  the  Chief  of  Engineers  as  I  have,  dating  from  1873,  together 
with  House  Ex.  Doc.  No.  64,  Fortj'-eighth  Congress,  first  session,  indi- 
cate that,  except  at  a  few  places,  such  as  Pine  Bluif,  Ark.,  and  Fort 
Smith,  the  general  plan  of  improvement  has  consisted  in  snagging  op- 
erations, which  includes  cutting  overhanging  trees  and  in  building 
wing-dams  to  improve  the  shoals,  the  idea  being  to  afford  temporaij 
relief  to  navigation  until  complete  surveys  should  render  it  possible  to 
project  a  plan  for  the  radical  and  permanent  improvement  of  the  navi- 
gable portion  of  the  entire  river.  For  the  exceptioqs  noted  attention  ii 
respectfully  invited  to  reports  upon  those  special  cases.  The  appro- 
priations have  been  made  sometimes  for  the  entire  navigable  reach  and 
sometimes  for  certain  sections.  The  grand  total  of  all  these  appro- 
priations up  to  June  30,  1885,  amounts  to  $420,376.87.  Of  this  there 
had  been  expended  to  June  30,  1884,  $311,511.56,  exclusive  of  oertui 
sums,  s  aggregating  over  $100,000,  that  were  appropriated  with  th« 
Mississippi  and  Missouri  rivers,  so  as  not  readily  to  be  determined. 
The  most  permanent  result  of  all  this  expenditure  consists  in  a  series  of 
maps  made  by  S.  T.  Abert  from  a  survey  of  the  river  from  Fort  Gib- 
son, Indian  Territory,  to  Big  Kock,  Ark.,  3  miles  above  Little  Rock, 
Ark.,  in  the  year  1870.  From  the  nature  of  the  case  of  the  balance  (rf 
the  work  has  been  each  year  a  repetition  of  that  of  preceding  years. 
One  iron-hulled  snag-boat  and  one  light  draught  wooden  snag-boat 
with  all  the  appliances  necessary  for  snagging  operations,  were  the 
visible  signs  of  the  balance,  while  the  gratitude  of  those  interested 
in  the  navigation  of  the  river  for  a  navigation  rendered  yearly  less  and 
less  dangerous  by  the  operations  of  these  two  boats  is  the  only  en 
dence  existin^r,  and  the  only  evidence  to  be  expecteil,  of  work  thafmost 
be  done  in  a  stream  like  this  until  by  some  system  of  permanent  im- 
provement caving  banks  no  longer  exist  and  the  annual  quota  of  snags 
is  no  longer  furnished.  Steamboat  graveyards  have  been  rendered* 
matter  of  tradition,  and  yet  July  1, 1884,  found  the  entire  re^ch  of  riref 
from  Fort  Gibson  to  its  mouth  so  full  of  snags  that  the  two  snag-boats 
were  kept  fully  employed  until  the  high  water  of  the  winter  and  spring 
of  1884-'85  stopped  their  operations. 

During  the  fiscal  year  ending  June  30, 1885,  $28,702.79  was  expended 
in  the  running  expenses  of  these  two  boats  and  in  their  care,  as  their 
operations  seemed  to  give,  for  this  season,  the  greatest  relief  possible, 
and  the  relief  most  needed.  Too  much  cannot  be  said  in  favor  of  the 
wisdom  of  making  the  last  appropriation  apply  to  the  entire  river,  and 
leaving  it  to  t\\^  o^e,^t  \w  ^.Ivar^e  to  expend  it  as  seemed  most  advis- 
able. By  t\\\ft  lu^awi^  ^  w-a-woN?  \j\v^\\\\^  ^*do^  Q\»<iw^^  Ctum  the  month  of 
the  river  to  T?oTt  G\V>^ow  a\\^  \v^\\^'S8.^I\Q\\\^^^^^5^^^^x^^^^ 
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afterwards  widened  as  reqaired,  until  at  length  a  heavy  line  of  packets 
was  put  on  from  Little  Eock  to  the  month,  and  the  line  that  formerly 
plied  on  this  reach  was  transferred  to  the  reach  above  Little  Bock.  In 
Febniary,  1885,  the  boats  actually  made  their  regular  time  by  night, 
and  on  one  occasion  I  traveled  upon  the  heaviest  snag-boat  from  dark 
until  nearly  midnight,  the  pilot  having  no  difficulty  whatever,  and 
this  at  a  medium  stage  of  water,  too.  When  it  became  evident  that 
no  regular  appropriation  would  be  passed  at  or  near  the  beginning  of 
the  fiscal  year  ending  June  30,  1886,  the  boats  were  at  once  with- 
drawn from  work,  and  a  small  sum  ($8,320.33)  was  reserved  for  their  care 
and  for  the  running  expenses  of  one  of  them  when  the  river  should  be 
in  its  worst  condition.  During  the  year  just  specified  two  heavy  rises 
have  again  filled  the  river  with  snags,  though  with  not  so  many  as 
usual,  owing  to  the  trees  cut  upon  caving  banks  the  past  season.  Yet 
at  this  writing,  July  1, 1885,  it  would  be  impossible  to  take  anyone 
over  the  river  and  make  them  believe  that  in  February,  1885,  it  was 
carrying  safely  so  much  traffic.  Thirty-six  thousand  dollars  is  needed 
for  the  fiscal  year  ending  June  30,  1886,  and  inasmuch  as  it  has  not 
been  appropriated,  $50,000  will  be  too  small  a  figui:e  to  meet  the  re- 
quirements of  the  fiscal  year  ending  June  30,  1887,  if  no  appropriation 
is  made  for  that  ending  June  30,  1886.  Should  the  appropriation  for 
that  year  be  made,  as  recommended,  then  $30,000  to  $35,000  will  answer 
for  year  ending  June  30, 1886.  By  September  1, 1885,*  the  surveys 
preparatory  to  the  permanent  improvement  of  the  entire  river  will 
have  been  so  far  advanced  (see  special  reports  upon  each)  that  it  will 
be  possible  to  prepare  plans  and  estimates  for  this  improvement.  The 
charts  of  Mr.  S.  T.  Abert's  survey  lie  in  the  office  il  charts  10  by  4  feet. 
It  will  take  about  $1,000  to  reduce  and  trace  them  preparatory  to  for- 
warding to  Washington. 

The  following  is  a  tabulated  statement  of  the  work  done  by  each  snag- 
boat: 


Work  done. 


Name  of  boat. 


C.  B.>  Heese.  !   Wichita. 


Miles  run      

Snags  polled 

Trees  cut 

Trees  deadened 

Drift-piles  removed. 


Great  stress  has  been  laid  upon  kee[)ing  each  boat  at  its  work.  Again, 
the  boats  were  worked  so  as  to  practically  relieve  the  navigation. 
Plainly,  it  is  of  little  use  to  thoroughly  clear  out  one  reach  and  leave  all 
the  others  choked ;  but  by  o])euing  a  passable  channel  at  once,  and  then 
widening  it  gradually,  good  service  is  rendered  and  the  river  made 
available  longer. 

Total  appropriations  to  Jnne  30,  1885 ^20,376  87 

Total  expended  to  June  30,  1884 311,511  56 

Amount  available,  Julv  1, 1884  : 

PineBloff ! 712  86 

Arkansas  River,  Arkansas  and  Kansa 7, 875  95 

Mississippi,  Missonri,  and  Arkansas  rivers,  applied  to  Arkansas  River.  1, 021  94 

Survey 2,754  56 

*  Jnst  prior  to  the  time  of  sending  in  these  repor|,a  t\m«  "WBA  ^^VTife^L  \»  %v\saC\\>  <j«^- 
tain  plans  and  estimates,  for  which  please  see  report  on  tYk^  wvrv^^  oi  \Xx»  ks>RaaB»»^ 
Hirer,  Arkansaa. 


ill 
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Ap  propriated,  act  approved  Jaly  5^  1884 : 

Pine  Bluff $55,500  00 

Fort  Smith 5,000  00 

This  head 36,000  00 

Survey 19,000  00 

Total  available  in  fiscal  year  ending  June  30, 1885 108, 865  31 

Expended  to  June  30, 1885 : 

Arkannas  River,  Arkansas  and  Kansas 7,875  96 

Mississippi,  Missouri,  and  Aikansas  rivers,  applied  to  Arkansas  River  1,021  44 

Pine  Bluff 49,139  73 

Fort  Smith 5,000  00 

Survey 19,644  7S 

This  head 28,702  T» 

Amount  available  July  1,  1885  : 

Pine  Bluff 7,073  13 

Fort  Smith 0,000  00 

This  head 7,297«l 

Survey 2,109  84 

Amount  that  can  be  piofitablv  expended  during  the  fiscal  year  ending 

June  30,  18'^7 50,000  00 

If  an  appropriatiou  is  made  of  $30,000  or  more  daring  the  year  end- 
ing June  30,  1886,  then  this  $50,000  should  be  made  $35,000. 

Money  statement. 

Amount  appropriated  by  act  aporoved  July  5, 1884 $36, 000  01 

July  1,  18ri5,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $28,368  79 

July  1,  1885,  outstanding  liabilities 334  00 

28,702  79 

July  1,  1885,  amount  a^ilable 7,297  21 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    50, 000  09 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
{      harbor  acts  of  1866  and  1867. 


EXPENSE  ACCOUNT    REMOVING    OBSTRUCTIONS  IN  ARKANSAS  RIVER,   ARKANSAS,  FOB 

THE   YEAR  ENDING  JUNE  30,  1885. 

Payrolls,  labor $18,568  38 

Subsistence  supplies 4, 216  58 

Traveling  expenses 192  13 

Stationery 98  90 

Fuel / 2,150  54 

Oeneral  supplies 1,983  96 

Telegraph  services 378 

Machinery 1,038  85 

Lumber 39  71 

Office  rent 60  00 

Skifl ; 25  00 

Total 28.377  79 


COMMERCIAL  SLATISTICS. 

Letters  were  sent,  several  weeks  prior  to  the  1st  of  July,  to  parties  interested  in  th* 
river  for  statements  of  the  commerce,  but  no  answers  have  been  received,  so  that  the 
statistics  as  given  in  former  years  are  again  submitted. 

I  learn,  however,  that  this  commerce  would  be  represented  by  from  80,000  to 
100,000  bales  of  cotton  above  Little  Rock.  The  facts  in  regard  to  the  lower  riTer 
commerce  cannot  be  better  set  forth  than  by  quoting  the  following  letter: 

*^  Little  Rock,  Ark.,  June  11,  1885. 
"Dkar  Sik:  l\v«fcV«kt\i«>\ioi\oT  \,o  wiVxv<iNq\^^^^  \X!w^  \^^«v\^»  <iC  ^our  coram nnicatioii 
of  the  31st  Ti\t\mo,  8y&W\w^  m^  ^w  ^ov\\^  %\»«Aa^\jv^"^\^^M\s^  \ft  ^^s^Xx'^^  x^^v^w  nX^r,  kxkaih 
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MM  Riyer  in  its  connection  with  the  benefits  acorainff  from  the  work  of  the  United 
States  snag-boats,  and  in  reply  I  will  say  that  the  advantages  derived  from  the  use 
of  the  United  States  snag-boats  npon  this  river  daring  the  past  year  are  beyond  com- 
pntation.  I  have  been  interested  in  boats  on  this  river  for  many  years,  and  there  has 
been  no  year  ap  to  the  last  one  when  there  has  not  been  one  or  more  boats  sunk  by 
enags  on  this  river ;  but  there  has  not  been  an  accident  of  this  kind  for  the  last  twelve 
months.  I  attribute  this  immunity  from  such  casualties  wholly  to  tbe  United  States 
sna^- boats.  As  this  river  becomes  full  of  drirt-wood,  every  rise,  snags  are  planted 
affam,  and  when  the  water  ffoesdown,  after  a  heavy  rise,  these  snags  are  found  in  the 
channel  where  none  existed  before.  Therefore  the  work  of  removing  them  is  endless 
apon  this  river. 

**  Taking  into  consideration  the  amount  of  cotton  and  other  merchandise  brought  up 
this  river,  all  on  steamboats,  the  expense  to  the  Government  to  maintain  these  snaff- 
boats  is  merely  nominal.  Steamboats  carry  out  of  this  river  annually  about  70,000 
bales  of  cotton,  and  also  transport  thousands  of  tons  of  cotton-seed  both  ways  to 
Memphis  on  the  Mississippi  River,  and  to  Little  Rock  from  various  places  along  the 
entire  length  of  the  river. 

' 'Averaging  this  cotton  at  |50  per  bale  aggregates  $3,500,000 ;  adding  to  this  the  value 
of  the  cotton-seed,  say  |600,000,  and  the  merchandise  brought  up  the  river,  say 
$1,500,000,  there  results  a  total  trade  amounting  to  $5,500,000.  This  estimate  is  only 
a  part  of  the  river  below  Little  Rock,  no  calculation  being  made  for  the  trade  above 
here,  with  which  I  am  not  very  familiar,  not  having  been  interested  in  it  for  many 
years  until  the  last  month  or  so.  But  I  have  been  interested  in  and  perfectly  famil- 
iar with  the  trade  between  this  point  and  the  mouth  of  the  river  the  last  thirty-two 
years.  I  sincerely  hope  that  the  present  Congress  will  make  such  an  appropriation 
for  this  work  as  will  keep  the  snag-boats  constantly  occupied  in  operations  upcm  the 
Arkansas  River,  for  they  nave  long  since  ceased  to  be  an  experiment,  and  have  become 
a  necessity. 

"I  am,  sir,  very  respectfully,  your  obedient  servant, 

*'Jno.  D.  Adams, 
**Pre9ident  MemphUf  VickaJmrgf  and  Arkanios  City  Packet  Company," 


Va. 

IMPROVEMENT  OF  ARKANSAS  RIVER   BETWEEN  FORT  SMITH  AND 

WICHITA,  KANSAS. 

This  part  of  ttie  Arkansas  River  originally  offered  many  obstractions 
to  navigation  in  the  way  of  shoals,  snags,  and  overhanging  trees,  ren- 
dering navigation  very  dangerous,  and  at  certain  stages  of  water  practi- 
caUy  impossible.  The  original  plan  of  improvement  had  for  its  object 
the  removal  of  the  snags  and  overhanging  trees,  and  the  contraction  of 
the  channel  at  the  shoals.  Since  the  original  plan  was  adopted  several 
surveys  have  been  made  with  a  view  to  the  permanent  improvement  of 
this  reach. 

Up  to  June  30, 1885,  there  has  been  expended  under  this  head  of  ap- 
propriation $59,000,  to  say  nothing  of  certain  amounts  that  were  applied 
as  early  as  1833  to  the  river  in  general.  This  expenditure  has  been  of 
such  practical  value  to  navigation  that,  while  in  former  years  there  were 
regular  steamboat  graveyards,  with  numerous  occupants,  at  present  the 
sinking  of  a  steamboat  is  practically  an  unheard-of  occurrence,  and  the 
river,  with  the  exception  of  several  unimproved  shoals,  is  in  excellent 
navigable  condition  as  high  as  Fort  Gibson,  Indian  Territory.  Above 
this  point  it  will  require  a  large  outlay  to  make  the  river  navigable,  as 
will  be  seen  by  referring  to  the  report  upon  the  survey  of  the  river  from 
Wichita,  Kans.,  to  Fort  Gibson.  There  was  $7,875.95  available  on  this 
appropriation  July  1, 1884,  which  amount  was  turned  over  to  me  by 
my  predecessor.  Major  Adams.  This  amount  was  expended  in  the  run- 
ning expenses  of  United  States  snag-boat  Wichita,  aud  vivlYv^^vsct^^^i  ^"i 
Canadian,  Webber's  Falls,  Taylor's  Bar,  Hildebraud!^'B«k.x,'^wi\^«fi^^^x»> 
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and  Babbit's  Ford  Shoals,  with  a  view  to  giving  an  estimate  for  their 
improvement. 

The  Wichita  worked  July,  Aagust,  September,  and  November,  noder 
this  head,  and'removed  during  that  time  659  snags,  cut  732  overhang- 
ing trees,  and  removed  one  drift-pile,  and  left  the  river  from  Fort  Gib- 
son down  in  the  best  shape  it  has  been  in  for  years.  She  was  first  re- 
quired to  open  a  channel  through,  then  to  widen  this  channel,  and 
finally  to  remove  such  trees  on  caving  banks  as  are  likely  to  become 
snags,  experience  showing  that  when  the  stump  is  severed  from  the 
trunk,  the  trunk  alone  seldom  becomes  a  snag,  and  the  stump  sinkB 
out  of  sight. 

Before  the  heavy  spring  rises  came  on,  the  river  as  to  snags  for  thii 
reach  was  in  splendid  shape,  and  boats  were  making  regular  trips,  ran- 
ning  night  as  well  as  day.  Attention  is  invited  to  the  record  of  the 
boat,  working,  as  it  has,  systematically  back  and  forth,  afi  over  against 
her  record  in  past  years,  working  to  finish  up  one  place  before  render- 
ing aid  elsewhere.    Her  expenses  have  been : 

Items : 

Pay-roll $5.109  9: 

Sn  Dsistence 1,3469S 

Fuel 554  » 

Repairs 107  15 

Office  expeuses S 

Stationery 55  01 

7, 173  53 

The  survey  referred  to  was  made  by  Mr.  F.  S.  Burrowes. 

This  gives  all  the  data  necessary  for  the  estimates  for  the  impro?e- 
meiit  of  these  shoals.  To  avoid  repetition  these  estimates  are  all  given 
under  the  general  estimate  for  the  permanent  improvement  of  the  Ar- 
kansas Biver,  Arkansas  and  Kansas.    The  expense  of  this  survey  was 

Items : 

Pay-roll $688  8 

Subsistence *. 19  66 

702  42 

Eeferring  again  to  the  general  head  of  appropriation,  the  foUowingis 
the  money  statement: 

Money  statement. 

July  1,  1884,  amount  available , |7, 875  9& 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884  7,t*75« 

Amount  (estimated)  required  for  completion  of  existing  project (*) 


EXPENSE   ACCOUNT  IMPROVING  ARKANSAS   Rn-^R,  ARKANSAS   AND  KANSAS,  FOB  TIA» 

ENDING  JUNE   30,  1885. 

Pay- rolls,  labor,  &c |5,792?9 

Subsistence  supplies '. 1,253  S^ 

General  supplies '  56  91 

Stationery ©0! 

Fuel [[[[  667  15 

Lumber 40  IM 

Telegraph  services S 

7,875  96 

* 
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V3. 

IMPROVEMENT  OF  ARKANSAS  RIVER  AT  FORT  SMITH,  ARKANSAS. 

In  1878  it  was  impossible  for  ste^iuiboats  to  reach  the  landing  at  Fort 
Smith  at  low  water.  During  that  year  Major  Sater  built  a  brush  and 
stone  dike  1,100  feet  long,  projecting  from  the  left  bank  a  short  distance 
above  the  mouth  of  the  Potean  Biver  and  extending  parallel  to  the  cur- 
rent, down -stream,  600  feet.  This  had  the  desired  effect  of  carrying 
the  main  channel  to  the  right  bank  near  the  mouth  of  the  Potean  Biver 
and  deepening  the  channel  at  the  Landing.  In  1879  the  portion  of  the 
dike  parallel  to  the  current  was  lengthened  400  feet  additional.  Width 
was  given  the  dike  and  it  was  carried  to  a  uniform  heightof  8  feet  above 
low  water.*  This  gave  permanency  to  the  results  of  the  previous  year, 
and  no  further  appropriations  were  deemed  necessary.  The  expense  of 
this  work  was  $19,695.49;  $10,000  of  this  was  appropriated  by  act  ap- 
proved Jnne  18,  1878,  the  balance  being  an  allotment  from  some  gen- 
eral appropriation  for  the  Arkansas  Biver. 

In  April,  1884,  Major  Adams,  in  an  examination  of  the  town  front 
found  some  slight  erosion,  and  gave  an  estimate  for  repairing  a  few 
small  dikes  that  had  been  constructed  by  private  enterprise  to  prevent 
the  dikes  built  in  1878-^79  from  doing  their  work  too  well.  This  led  to 
an  appropriation  of  $6,000  by  act  ai)proved  July  5, 1884. 

The  project  for  the  improvement  of  this  harbor  under  this  appropria- 
tion was  adopted  August  7, 1884,  the  object  being  to  deflect  the  river 
in  such  a  manner  as  to  prevent  the  erosion  of  the  bank§  along  the 
town  front.  The  report  of  the  assistant  in  charge  of  this  work,  which 
is  appended  and  marked  A,  gives  so  completely  and  correctly  all  the 
facts  connected  with  it  that  it  would  be  a  waste  of  time  and  space  to 
recapitulate  the  same.  Becent  reports  from  the  locality  show  that  the 
works  have  been  most  effectual  in  checking  the  erosion  of  the  banks. 
No  further  extension  of  the  works  is  required,  and  no  further  appropri- 
ations are  recommended.    Total  amount  of  appropriations,  $24,695.49. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5, 18H4 $5, 000  00 

July  1, 1H85,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1884 5,000  00 


EXPENSE   ACCOUNT. 

Tbe  following  is  the  expense  account: 

Services  of  assiutant  engineer,  clerk,  and  laborers t  $1, 182  51 

Stationery 23  67 

Hardware 283  45 

Brush,  stone,  poles,  &c 3,184  67 

Subsistence  supplies 102  86 

Hire  of  barge 146  96 

Lumber 16  21 

Oakum 5  32 

Traveling  expenses 53  85 

Telegraph  service 50 

Total 5,000  00 

*  Just  before  forwaYdin/^  this  it  has  been  learned  that  muiq  tep«\x%  vc^\i^^^^«  *W^^ 
will  he  iuvestigated  at  once. — H.  S.  F. 
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a.-r-rbport  of  mr.  frank  d.  lewis,  assistant  snoinekr. 

United  States  Engineer  Office, 
lAUle  Rock,  Jrlc,,  December  10,  1884. 

Captain  :  I  have  the  honor  to  sahmit  herewith  my  report  of  operations  ander  thi 
-appropriation  for  *'  removing;  ohstmotions  in  the  Arkansas  River,  Arkansas  and  Ksb- 
sas,"  applied  to  the  **  protection  of  the  harbor  at  Fort  Smith,  Arkansas."  The  work 
oont-emplated  under  this  head,  as  suggested  in  letter  from  Maj.  M.  B.  Adams,  Corpi 
of  Engineers,  U.  S.  A.,  April  8,  1884,  to  the  Chief  of  Engineers  (see  House  Ex.  Doe. 
No.  151,  Forty-eighth  Congress,  first  session),  and  as  indicated  in  yonr  project  for  this 
improvement  July  29,  1884,  consisted  in  increasing  the  size  of  the  jetties  already  con- 
structed by  private  enterprise  (the  Oil  and  Compress  Company),  and  the  coustnie- 
tion  of  one  additional  jetty,  with  the  end  in  view  of  defl«^oting  the  current  of  the  rivet 
from  the  caving  banks  along  the  town  front.  In  accordance  with  this  general  plan, 
and  in  obedience  to  your  orders,  Mr.  W.  L.  Killebrew  assumed  charge  of  this  work  ot 
the  20th  of  August,  1*884,  and,  after  a  careful  examination,  recommended  that  the  nev 
Jetty  be  locat^  600  feet  below  the  steamboat  landing  and  600  feet  above  the  upper- 
most of  the  two  jetties  previously  constructed.  The  work  of  constructing  this  jettj 
by  hired  labor  and  purchase  of  material  in  open  market,  as  authorized,  was  com- 
inenced  Sept'Cmber  11,  1884.  PermiHsion  was  secured  from  the  governor  of  the  Choe- 
taw  Nation  for  obtaining  from  the  banks  of  the  Potean  and  Arkansas  rivers,  in  the 
Indian  Territory,  the  bruHh,  poles,  and  stone  necessary  for  the  prosecution  of  this 
work.  The  work  was  actively  pushed  under  Mr.  Killebrew's  direction  until  October 
13,  when  he  was  relieved  from  duty  in  connection  with  this  work,  and  I  assumed 
«harge. 

The  new  petty  was  completed  October  23,  1884.  It  extends  into  the  river  a  distaoM 
of  181  feet,  inclined  slightly  down-stream;  is  40  feet  wide  at  its  base  and  20  feet  wid» 
at  the  top,  which  is  12  feet  above  low-water  mark.  This  Jetty  contains  44,590  cubte 
feet  of  brush  and  stone  filling,  in  the  construction  of  which  there  were  used:  1,18L€ 
eords  of  brush,  58  cords  of  poles,  and  767  cubic  yards  of  stone,  at  a  tot-al  cost  for 
material  and  labor  of  $3,475. 08.  As  soon  as  the  completion  of  this  new  jetty  had  been  ao- 
■complished,work  was  begun  without  delay  upon  the  enlargement  ofthe  larger  of  the  two 
original  jettieft.  This  jetty  had  already  been  carried  by  private  enterprise  a  distance  of 
60  feet  into  the  river.  Under  my  direction,  40  feet  were  added  to  its  length  and  12  feet 
to  its  width,  and  it  was  raised  to  a  height  of  8  feet  above  low- water  mark.  This  ad- 
dition to  the  jetty  contains  25,286  cubic  feet  of  brush  and  stone  filline*  in  the  oob- 
struction  of  which  there  were  used  618. 7  cords  of  brush,  45  cords  of  poles,  and  317. 4 
cubic  yards  of  stone.  The  completion  of  this  work  consumed  iu  the  payment  for  ma- 
terial and  labor  the  entire  balance  remaining  of  the  appropriation  of  $5,000  for  tbii 
work.  The  entire  work  was  completed,  as  planned,  on  the  8th  of  November,  IdSi 
The  property  was  then  transferred  to  fiat-boats  and  floated  down  the  river  in  my 
charge  to  Little  Rock,  where  it  was  duly  accounted  for  and  where  I  was  relieved  from 
dnty  in  connection  with  this  work.  As  both  jetties  now  rest  upon  the  rock-bed  of  the 
river,  there  is  no  doubt  as  to  their  permanency.  The  sand-bar  on  the  opposite  side  of 
the  river  has  been  cut  away  between  300  and  350  feet,  and  the  current  has  been  de- 
flected from  the  caving  bank  to  the  sand-bar,  thus  effectually  preventing  any  further 
erosion  of  the  bank. 

I  have  the  honor  to  remain,  Captain, 

Very  respectfully,  your  obedient  servant, 

Frank  D.  Lrwis, 
Aaeietant  Enginetr, 

Capt.  H.  S.  Tabbr, 

Corpe  of  Engineers y  U.  S.  A, 


\\>l\ 


■■  \ 


V4. 

IMPROVEMENT  OF  ARKANSAS  RIVER  AT  PINE  BLUFF,  ARKANSAS. 

This  reach  of  river,  which  lies  in  the  vicinity  of  Pine  Bluff,  Ark.,  wai 
in  a  very  bad  condition  prior  to  any  attempts  at  improvement.  Atone 
point  a  cut-off  was  threatened  which  would  change  the  slope  of  the 
river  from  three-fourths  of  a  foot  per  mile  to  4  feet  per  mile.  At  an- 
other point  a  bad  \iaT  \utct^«t^d  ^vth  navigation  at  low  water,  and  in 
the  sharp  bend  \n  tconX,  oi  >3dl^  W«^  ^i^\\i^^®v»SLN5wi.\\N^\  ^%&  eroding 
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the  banks  with  a  rapidity  that  threatened  to  sweep  the  town  from  exist- 
ence.   The  original  project  proposed  to  accomplish  three  objects,  viz: 

First  To  protect  the  river  bank  in  trout  of  the  town  from  further 
erosion. 

Second.  To  rectify  the  course  of  the  river  in  the  bend  above  town 
in  order  to  remove  a  bar  now  existing  there,  •  •  •  an^i 
also  by  diminishing  the  curvature  of  the  bend,  to  lessen  the  tendency 
to  excessive  scour  in  front  of  Pine  Bluff. 

Third.  To  prevent  the  formation  of  a  cut-off  now  threatened  across- 
the  peninsula  opposite  Pine  Bluff  •  •  •  .  The  whole  im- 
provement to  extend  over  13  miles  of  river. 

Up  to  June  30, 1884,  $67,287.14  bad  been  expended  with  the  above  ob* 
jects  in  view;  3,900  feet  of  the  town  front,  begiunmg  at  Brump's  Bayou, 
was  revetted  during  1881 ;  3,700  feet  of  Yell's  Bend  was  revetted  the  same 
year  to  prevent  the  cutofff  and  a  wire  curtain  dike,  1,110  feet  long,  was- 
put  in  to  affect  the  bar.  In  1882, 3,000  feet  more  of  Yell's  Bend  wa^  re- 
vetted, and  in  1883  the  old  works  were  repaired ;  3,000  feet  of  bank  ia 
Yell's  Bend  was  regraded,  and  1,000  feet  of  high-water  protection  put  ia 
place.  During  the  fiscal  year  ending  June  30,  1884,  little  was  done  ex- 
cept to  care  for  plant.  July  1, 1884,  there  remained  of  all  this  work 
only  the  wire  curtain  dike.  This  result  was  predicted  by  the  various 
engineers  in  charge,  inasmuch  as  the  works  ha<l  to  be  left  in  an  unfin^ 
ished  state,  owing  to  failure  of  funds.  The  works  in  Yell's  Bend  hail, 
however,  a  long  enough  life  to  del  iy  the  advance  of  the  river  until 
changes  above  rendered  the  danger  less  imminent.  The  wire  curtain 
dike  did  good  service  and  the  bar  was  much  improved.  The  town,, 
however,  was  left  at  the  mercy  of  the  river. 

During  the  high  water  of  the  spring  of  1884,  the  front  was  eroded  ia 
places  120  feet  and  upwards,  and  it  was  apparent  that  if  something 
could  not  be  done  the  entire  business  portion  of  the  town  would  have 
to  move  back  or  be  swept  away.  By  act  approved  July  5. 1884,  $55,50^ 
was  appropriated  for  this  work,  and  of  this  $49,139.73  has  been  ex- 
I)ended  in  sucb  a  manner  as  to  protect  the  entire  front  except  the  last 
two  blocks.  The  works  have  endured  two  extraordinary  rises  and  done 
their  work  well  with  no  signs  of  weakness.  These  results  were  secured 
with  seven  points  out  of  ten  against  success  and  by  plans  differing 
radically  from  the  original  project.  This  appropriation  being  again 
very  small  compared  with  the  work  to  be  done,  the  river  was  made  to- 
do  its  own  work.  A  careful  inquiry  in  regard  to  experiences  of  the 
past,  with  a  study  of  the  locality  and  a  thorough  examination  of  results 
had  on  the  Mississippi,  started  the  question  as  to  how  wide  a  revetting 
mattress  should  be,  and  as  it  appeared  that  it  must  have  width  enough 
to  go  entirely  over  the  stratum  of  quicksand  known  to  exist  here  and 
extend  so  far  that  it  should  reach  a  point  where  deposits  begun  or  at 
least  scour  ceased,  it  became  evident  that  there  was  not  money  enough 
to  put  in  an  effective  revetment.  Again  it  seemed  that  putting  in  a  revet- 
ment was  treating  the  effect  and  leaving  the  cause  untraminelU'd  to 
bring  its  full  energy  to  bear  upon  the  works  of  revetment.  The  condi- 
tions m  general  were  as  follows:  Above  the  town  was  a  bar,  opposite 
the  town  a  bend.  The  river  in  its  course  above  the  town  as  it  reached 
the  bar  unloaded  its  sediment,  and  flowing  over  the  bar  proceeded  with 
accelerated  velocity  and  comparatively  free  from  sediment  to  attack 
the  bend.  Now  it  seemed  clear  that  the  problem  ot  protecting  the 
town  front  resolved  itself  into  obliging  the  river  to  cut  ovXVVL^^'dx  ^t: 
the  opposite  bank,  and  to  go  loaded  by  tlie  to^u  ot  to  \^  m*j^^  to  ^tq^ 
Bome  of  lis  load  in  &ont  of  the  town,  iu  other  ^oxiia  to  i^todLXioj^  ^^  ^"^^ 
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ficial  bend  with  caving  banks,  where  it  conld  do  no  harm,  and  throw  in 
an  artificial  bar  where  it  was  much  needed.  Thus  two  things  would  be 
accomplished,  the  river  being  well  loaded  could  not  scour  oat  the  quick- 
sand and  every  particle  of  its  load  that  it  lost  in  passing  the  town  front 
would  be  so  much  thrown,  down  upon  the  quicksand  to  hold  it  in  place. 
The  solution  of  the  problem,  as  stated,  seems  simple  and  practical,  and 
the  results  show  that  it  was  correct,  as  they  are  in  excess  of  my  most 
sanguine  expectations,  but  the  details  of  its  solution  required  most 
heroic  measures  and  the  most  careful  closing  up  of  the*  ranks.  The 
river  is  subject  to  sudden  rises,  and  as  its  turn  here  is  less  than  a  right 
angle  by,  say,  22  degrees,  and  as  it  sweeps  in  a  straight  reach  4  miles 
or  more  down  upon  the  works,  it  bears  down  atfiood  with  terrific  force, 
bringing  acres  of  drift,  and  with  a  force  that  no  ordinary  dike  coold 
withstand. 

The  first  thing  done  was  to  secure  an  assistant  engineer  who  wu 
known  to  be  a  lion-hearted  builder,  and  who  would  carry  oat  orders  to 
the  letter.  Next  material  was  accumulated  so  that  there  could  be  no 
delay^  and  the  assistant  was  made  thoroughly  acquainted  with  the  dan- 
gers incident  to  a  rise.  A  careful  comparison  of  the  river  with  old  maps 
showed  that  the  bar  to  be  cut  out  was  forming  down  stream  very  rap- 
idly. Taking  advantage  of  the  well-established  fact  that  a  riv^  can 
be  trusted  to  go  on  adding  to  such  a  bar,  and  consequently  to  worb 
located  upon  it,  Dike  Ko.  1  was  laid  down  upon  it,  as  indicated  upon 
the  accompanying  sketch.  This  dike  was  calculated  to  subserve  three 
purposes: 

First  It  would  check  the  velocity  of  the  flood  and  keep  the  river 
from  its  work  along  the  upper  town  front;  plainly,  from  the  sketch,! 
stand  must  be  made  here,  or  all  works  below  would  be  attacked  in  the 
rear. 

Second.  It  was  laid  upon  the  middle  of  an    y^  curve,  along  the  hne 

a — b,  so  that  catching  the  current  on  a  change  it  would  deflect  it  pow- 
erfully from  the  town. 

Third.  By  its  length  and  its  height,  12  feet  above  mean  low  water, 
it  would  crowd  12  feet  of  a  flood  into  a  narrow  space  upon  the  bar,  cot 
it  out  and  also  the  opiK)site  bank  and  load  the  river  with  sediment 
as  desired.  Having  decided  that  the  fight  must  be  made  upon  this 
line,  resources  were  again  studied,  and  after  corresponding  with  own 
ers  of  quarries,  I  found  that  if  stone  were  used  for  weighting  mat- 
tresses and  filling  in  dikes,  the  entire  appropriation  wonld  not  boT 
stone  enough  to  do  two-thirds  of  the  work.  The  cheapness  of  lumbet 
combined  with  the  fact  that  all  the  works,  if  successful,  wonld  be 
soon  buried,  led  me  to  ask  authority  to  use  cribs  or  boxes  filled 
with  sand,  in  lieu  of  stone.  This  being  approved,  a  saving  of  5Op0 
cent,  was  assured  and  a  great  gain  msule,  inasmuch  as  by  no  possibk 
means  now  could  there  be  any  failure  to  have  weighting  material  oc 
hand  when  needed,  and  it  was  found  still  further,  in  sinking  mai- 
tresses,  the  boxes  remained  in  place  better  and  could  be  handled  cheaper 
than  stone.  As  required  by  the  approval  from  the  Office  of  the  Chirf 
of  Engineers,  a  thorough  test  was  made  of  several  cribs  or  boxes  loaded 
with  sand  before  the  work  was  finally  pushed  forward.  Referring  tc 
the  sketch,  it  will  be  seen  that  no  ordinary  dike  would  be  likely  to  with 
stand  the  flood  next  the  shore.  The  cross-section  shown  at  A  on  Plati 
1  was  ftnaXly  aAopl^A.  «i&  bein^  most  likely  to  give  the  necessary  sta- 
bility, and  ^  seeX\o\i  «xX«vi^\\i^  i^wa.  XSqa  ^^\ft.  tA  X  on  the  plan  wai 
built  Willi  Wiia  cio^a-^acXAau- 
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A  well-woven  mattress,  120  feet  wide,  was  first  laid  and  weighted 
with  boxes  filled  with  sand,  with  a  weight  equivalent  to  5  cubic  feet  of 
stone  to  every  10  square  feet  of  mattress.  Another  narrower  mattress 
was  then  laid  over  this,  with  a  layer  of  boxes  filled  with  sand,  and  so 
on  until  a  height  of  12  feet  above  mean  low  water  was  reached.  Special 
care  was  given  to  revet  the  bank  above  and  below  the  shore  end  up  to 
high- water  mark. 

When  this  section  was  completed  the  bottom  mattress  was  narrowed 
to  100  feet  and  the  dike  prolonged  as  a  pile,  brush,  and  stone  dike, 
sand  boxes  being  substituted  for  stone.  As  it  seems  pretty  well  set- 
tled that  no  pile  will  stand  in  an  alluvial  stream  with  much  current 
without  a  heavy  foot-mat  extending  at  least  40  feet  all  around  it,  posi- 
tive orders  were  given  to  always  keep  the  foot-mat  well  weighted  and 
completed  50  feet  ahead  of  the  piles.  The  piles  were  driven  in  two 
rows  8  feet  apart  in  the  row  and  12  feet  between  the  axis  of  the  rows, 
and  well  braced  with  w'aling  pieces,  horizontal  and  diagonal  cross- 
braces.  The  weight  of  sand-boxes  used  in  filling  was  somewhat  less 
than  the  weight  used  on  the  first  section.  The  wisdom  of  keeping  every- 
thing well  in  hand  and  especially  of  keeping  a  foot-mat  beyond  the  com- 
pleted end  of  the  dike  as  it  advanced  was  abundantly  demonstrated  in 
the  latter  part' of  December,  1884,  when  an  unexpected  and  unprece- 
dented rise  occurred.  Through  the  courtesy  of  the  Chief  Signal  Officer 
I  was  kept  informed  of  rises  at  Fort  Smith  whenever  thev  amounted  to 
over  2  feet.  The  rise  in  question  was  telegraphed  me  as  unusual, 
and  orders  were  telegraphed  to  Pine  Bluff  to  prepare  for  it.  By  means 
of  a  locomotive  headlight  parties  worked  day  and  night  for  two  days, 
and  by  the  time  the  flood  came  all  appliances  were  afloat  and  property 
secured.  The  dike  was  extended  to  only  a  little  over  one-half  its  length. 
The  river  piled  acres  of  drift  above  it  and  ran  along  under  this  drift 
and  upon  the  foot-mat  at  such  a  rate  that  a  powerful  pile-driver  could 
not  be  corbelled  up  against  it,  and  finally  the  drift  went  over,  leaving 
the  dike  intact.  Eventually  the  dike  was  under  over  15  feet  of  water. 
The  effects  upon  the  ba^  and  the  opposite  bank  were  without  parallel 
in  the  experience  of  river  men ;  175  feet  of  the  bank  was  caved  in  on 
the  side  opposite  the  town,  in  a  direction  at  right  angles  to  the  channel, 
and  the  channel  just  below  the  dike  was  changed  over  600  feet  from 
the  town  side  toward  the  opposite  bank.  In  one  week  steamboats  were 
passing  where,  at  the  beginning  of  the  rise,  there  had  been  a  heavy 
growth  of  Cottonwood  timber.  No  ^ving  took  place  along  the  town 
front.  Up  to  this  flood  the  plans  had  been  upon  the  principle  of  three 
lines  of  battle,  provision  having  been  made  for  a  second  dike  and  also 
a  certain  length  of  revetment,  so  that  three  lines  would  have  to  be 
overthrown  before  the  town  front  could  be  swept.  The  rise  having  de- 
veloped the  fact  that  the  methods  of  construction  adopted  had  the 
requisite  strength  to  resist  the  force  of  the  flood,  and  also  having,  as 
was  expected,  thrown  a  bar  below  it  well  along  the  town  front,  and  as 
this  artificially-produced  bar  was  growing  down  like  the  parent  bar,  so 
to  speak,  it  appeared  that  it  was  now  possible  to  protect  the  entire 
town  front  by  placing  a  dike  upon  the  lower  end  of  this  artificial  bar. 
As  the  water  was  still  very  deep  here  great  precaution  was  used  in 
construction.  Work  was  kept  steadily  moving  upon  the  upper  dike, 
and  the  lower  was  pushed  as  fast  as  possible.  When  56  feet  only  had 
been  completed  quite  a  serious  rise  occurred.  So  rapid  was  the  deposit 
that  when  the  water  went  down  and  work  was  resumed  a  fill  of  ov^v 
10  feet  was  found  at  the  outer  end  of  the  dike.  ^^  OivaX.  ol^x^ort^^^^A 
work  and  conatant  guarding  against  rises,  thia  diVe  'w^ia  eiv^\i\xv^'!3  ^i«v$^- 
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pleted  to  250  feet.  To  give  further  protection  against  scour,  as  it  will 
be  seen  from  the  sketch  that  the  dike  is  in  a  very  trying  place,  an 
old  scow  was  sunk  opposite  the  upper  corner.  This  dike  has  the  same 
foot-mat  as  Dike  No.  1,  only  it  is  loaded  a  little  heavier.  The  plaUs 
give  very  good  ideas  of  the  details  of  the  two  dikes.  The  upper  dike 
was  pushed  along  and  finally  successfully  completed.  Scarcely  weie 
the  two  dikes  well  finished  when,  as  was  expected,  the  heavy  spring 
rise  came  down.  Ordiuarily  this  is  a  gradual  rise.  In  this  case,  how- 
ever, it  was  very  sudden.  In  spite  of  doing  a  great  deal  of  damage  all 
along  the  river,  it  had  no  effect  upon  the  dikes.  A  terrific  strain  wai 
brought  upon  Dike  No.  2,  which  it  withstooil. 

No  caving  of  the  town  front  excepting  such  as  must  take  place  to 
bring  the  vertical  banks  to  the  natural  slope  occurred,  except  at  the  ex- 
treme lower  end  of  the  town.  At  medium  stages  of  water  there  is  as 
eddy  t)r  still  water  along  the  entire  town  front.  At  high  water,  o( 
course,  the  increased  velocity  due  to  the  fall  over  the  subnierged  dike* 
causes  quite  a  current  next  the  bank  below  Dike  No.  2,  but  as  tbe 
upper  portions  of  the  bank  are  of  a  kiud  of  soil  not  eroded  no  harm  re- 
sults. In  former  years  the  caving  has  all  taken  place  while  the  riTer 
was  dropping  from  a  medium  to  a  low  stage,  due  evidently  to  an  ero- 
sive action  at  that  time.  The  dikes  have  so  affected  the  river  as  to  de- 
flect the  current  from  the  banks  from  medium  to  low-water  stage,  and 
to  cause  deposit  instead  of  scour  along  the  entire  front,  except  aboat 
two  l)locks  at  the  extreme  lower  end  of  town.  The  river  has  responded 
well  to  the  demands  made  upon  it,  and  though  the  elements  dealt  with 
were  large,  in  one  instance  the  results  were  so  clear  that  the  entire  cur- 
rent of  the  Arkansas  River  was  thrown  within  50  feet  of  the  point  it 
was  expected  it  would  reach.  The  completion  of  Dike  No.  1  caused  a 
still  further  erosion  of  the  o|)posite  bank,  which  in  turn  Sansed  greater 
deposits  around  and  below  No.  2,  and  deprived  the  river  of  its  powerrf 
taking  up  much  sediment  while  passing  the  town.  Since  the  river  ba» 
again  fallen  the  works  are  all  found  intact,  and  enormoun  deposits  are 
shown  and  everything  indicates  that  the  works  will  have  great  perma- 
nency. As  was  expected,  they  are  well  buried  under,  and  having  done 
their  work  the  cheap  material  which  gave  them  their  dead  weight  ia  as 
effective  as  though  it  had  been  the  solid  rock. 

Notwithstanding  all  the  signs  of  permanency,  the  well-known  fact 
that  these  delta  like  streams  change  condition  very  rapidly  seemed  to 
render  it  advisable  to  hold  a  certain  contingent  until  time  should  have 
parsed  in  which  to  develop  these  changes.  To  give  the  entire  town 
protection  will  require  $8,000  more  to  construct  two  small  dikes  lower 
down,  or,  perhaps,  three,  which  of  course  can  be  very  light,  simply  to 
act  as  aids  to  deposit  by  checking  the  velocity.  If  it  should  be  asked 
why  this  was  not  provided  for  in  the  present  development  of  the  work, 
it  may  be  answered  that  at  the  original  estimate  a  sufficient  leugthof 
dike  has  been  built  to  cost  $09,000,  whereas  it  actually  cost  only  a  little 
over  $48,000.  It  took  more  linear  feet  of  dike  than  was  estimated  to  do 
the  work  ;  yet  this  has  been  built,  and  a  work  wrought  that  it  was  be- 
lieved to  be  well  nigh  impossible  to  accomplish,  which  has  been  attempted 
several  times  without  success,  and  still  enough  money  is  held  to  do  the 
balance;  only,  as  a  precautionary  measure,  it  would  seem  best  to  bold 
it  awhile  to  make  goo<i  what  has  already  been  done,  if  necessary.  Tbe 
success  of  this  work  is  largely  due  to  the  liberality  of  certain  citizens  of 
Pine  Bluff,  \v\  iv\TW\^\i\\\^  \\\^\i\vv^\i  ^^.^a^woaiiual  price,  and  specially  doe 
to  the  energy, p^t^^^'^^'^^^^^^^^^N^^^'"^^^'^^^^^ 


//^ 


APPENDIX  V — ^REPORT   OP   CAPTAIN  TABER.  1569 

efforts  to  cope  with  the  elements  he  found  opposing  him,  studied  prac- 
tical economy,  and  knew  how  to  strike  when  the  time  had  come.  When 
called  upon  to  part  with  him,  as  I  did  very  reluctantly,  he  was  suc- 
ceeded by  a  very  deserving  young  engineer,  Mr.  B.  P.  Officer,  who 
pushed  the  work  in  the  same  general  way  to  a  successful  issue.  I  visited 
the  works  very  frequently,  but  ^incipally  to  lay  out  work,  either  of 
these  gentlemen  proving  themselves  perfectly  competent  and  reliable 
as  to  details.  The  result  of  their  labors  is  a  splendid  triumph  of  engi- 
neering skill,  as  they  fought  their  way  step  by  step,  having  to  guard 
daily  against  unforeseen  contingencies,  and  the  fact  that  their  work 
stands  shows  that  they  were  faithful  in  the  execution  of  their  trust, 
as  a  neglect  anywhere  would  have  been  fatal  to  the  whole.  Mr.  Adams's 
report  is  appended  and  marked  C.  Mr.  Officer's  report  is  appended, 
marked  A.  This  report  has  been  made  somewhat  more  extended  than 
others,  inasmuch  as  the  plans  for  the  management  of  certain  other 
reaches  of  the  river  are  largely  based  on  successes  here,  and  it  was 
deemed  ad\isable  to  show  that  the  effects  secured  here  were  not  the 
zesnlts  of  chance,  but  were  studied  and  wrought  out  in  detail  from  ex- 
amining the  works  on  the  Mississippi  and  Missouri,  and  taking  the  best 
results  there  secured  so  far  as  they  were  applicable.  The  main  credit 
for  all  this  work  lies  with  the  able  officers  in  charge  of  improvements 
upon  those  rivers,  who  have  laid  down  in  their  reports  for  the  past  few 
years  such  valuable  data  respecting  alluvial  streams.  I  am  indebted 
to  the  works  in  Galveston  Harbor  for  the  first  400  feet  of  Dike  No.  1.  A 
reference  to  the  sketch  will  show  that  while  it  breaks  the  flow  very  gradu- 
ally by  its  peculiar  cross-section  and  thus  prevents  the  rapid  scour  below 
due  to  a  vertical  overfall,  it  at  the  same  time  affords  an  effective  barrier,  12 
feet  high,  and  has  along  its  upper  face  a  foot-mat  to  receive  the  current 
along  that  face,  and  thus  prevents  the  scour  due  both  to  the  current  and 
the  pressure  brought  upon  the  current  by  the  accumulated  drift  which 
must  lie  above  the  dike  until  the  flood  has  attained  nearly  a  15foot  stage* 
In  this  instance,  as  was  noted,  the  current  was  so  swift  that  a  new  pile- 
driving  engine  could  not  corbel  a  light  pile-driver  against  it.  It  will  be 
noted  that  this  dike  was  built  from  the  shore  out  instead  of  being  built 
in  two  sections.  This  was  decided  upon  in  view  of  the  disasters  to  Mis- 
sissippi River  dikes  from  unexpected  floods  coming  before  the  gap  be- 
tween the  two  Sections  had  been  closed.  The  life  of  both  the  dikes  is 
due  to  the  broad,  well  weighted  foot-mats,  which  have  withstood  the 
Bconr,  and  these  valuable  adjuncts  themselves  are  the  result  of  a  fortu- 
itous combination  of  cheap  brush  and  poles,  and  sand-boxes,  also  aston- 
ishingly cheap  when  their  marked  effectiveness  is  considered.  Too  great 
stress  cannot  be  laid  upon  the  decision  made  by  the  Chief  of  Engineers 
by  which  these  two  elements  were  rendered  available,  and  also  upon 
the  latitude  given  the  local  engineer  to  use  either  dikes  or  revetment,  or 
both,  as  the  contingencies  of  the  works  demanded. 

In  passing  it  may  be  well  also  to  note  that  the  success  of  these  works 
well  illustrates  the  great  advantage  of  giving  in  one  appropriation  the 
amount  required  to  complete  the  work.  A  reference  to  the  reports  of 
my  predecessors  will  show  a  long  line  of  pi:edictions  well  fulfilled  of 
the  loss  of  the  entire  work  because  left  uncompleted  through  lack  of 
funds,  and  it  is  perhaps  my  duty  to  say  that  from  the  results  now  visible 
had  the  first  two  appropriations  been  made  as  one,  amounting  to  $48,000, 
the  amount  expended  this  year,  apparently  the  last  two,  amounting  to- 
$75,000,  would  not  have  been  required.  Since  the  pre^«i»ret\\^\iL  ^1  ^^^^ 
earlier  pages  of  this  report  the  upper  dike  lias  couWiiu^dL  \a:>\^x3Xvcl  ^^^^\» 
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ive  work  in  the  way  of  caving  the  opposite  bank,  until  it  now  see 
possible  that  eventually  the  current's  point  of  infringement  upon 
bend  along  the  town  front  can  be  moved  entirely  below  the  town, 
effectually  has  the  upper  dike  done  its  work  that  it  is  now  an  : 
mense  sand-bar,  the  bar  even  extending  beyond  its  extreme  end. 
will  be  borne  in  mind  that  this  extreme  end  extends  100  feet  or  m 
over  the  channel  of  July  1, 1884.    It  is  most  earnestly  urged  in  vie^ 
these  facts  that  the  recommendations  contained  in  my  letter  to  y< 
of&ce  in  response  to  the  Senate  resolution  of  February  25,  1885,  n 
tive  to  a  contingent  fund,  be  carried  out,  as  it  is  evident  now  that  a  V( 
small  outlay  judiciously  made  will  maintain  this  very  bad  reach  of  ri 
in  good  condition  for  navigation,  and  afford  ample  protection  to 
town. 

It  is  my  duty  to  add,  however,  that  if  this  outlay  is  not  provided  1 
the  never-ceasing  changes  that  are  going  on  in  all  delta  like  strea 
will  eventually  take  such  form  as  to  practically  nullify  all  that  has  b< 
doue  heretofore,  and  render  enormous  appropriations  again  necessaiy 
aid  navigation  and  protect  the  town.  8o  important  is  this  matter  tl 
I  have  decided  to  append  that  letter  and  mark  it  '^B,''  that  it  may  i 
be  separated  by  any  chance  from  this  important  matter. 

Plate  III,  forwarded  herewith,  is  designed  to  show  the  position  of  1 
dikes  and  the  changes  produced  by  them.  The  references  will  giv* 
better  understanding  of  this  subject  than  pages  of  written  mat 
could  do.* 

Money  statement 

Jaly  1,  1884,  amoant  available • $712 

Amount  appropriated  by  act  approved  July  5,  1884 56,500 

56,212 
Jaly  1,  1885,  amount  expended  dnring  fiscal  year,  exclasive  of 

outstanding  liabUities  July  1, 1884 |48,639  73 

July  1,  1885,  outstanding  liabiUties 174  25 

48,813 

July  1,  1885,  amount  available 7,398 

(  Amount  that  can  be  profitably  expended  in  fiscal  yeaifending  June  30, 1887      8, 000 
<  Submitted  in  compliance  with  the  requirements  of  section  2  of  river  and 
(     harbor  acts  of  le566  and  1867. 


EXPEKSB  ACCOUNT.     ARKANSAS    RnTBR,   PINE  BLUFF,    FOR  THE  TEAR  ENDING  JI 

30,  1885. 

Pay-roll,  men  and  teams $36,143 

General  supplies 3,765 

Office  rent 153 

Stationery 97 

Traveling  expenses 104 

Lumber  and  piles 8,259 

Fuel 563 

Oars 24 

Furniture 19 

Skiff 15 

Telegraph  service ^7 

49,139 

*  Just  prior  to  mailing  this  report,  word  was  received  of  erosions  between  X  i 
Y,  Plate  III,  amounting  to  upwards  of  100  feet  measured  at  right  angles  to 
xjhannel. 
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A. — ^RBPORT  OF  MR.  S.  F.   OFFICER,  ASSISTANT  KNOUnBER. 

Pine  Bluff,  Ark.,  April  27, 1885. 

Sir:  I  bare  the  honor  to  sabmit  the  following  report  of  operations  at  this  place 
for  the  period  extending  from  February  26, 1885,  to  April  20  1885.  The  object  of  the 
work  was  to  stop  the  caring  of  the  town  front,  which  had  been  going  oo  for  a  great 
while  previous.  During  the  autumn  of  1884  two  dikes  had  been  located,  extending 
out  and  diagonally  down-stream  from  the  south  bank  of  the  river.  The  upper  dike 
(No.  1)  had  been  carried  out  to  a  distance  of  1,304  feet  from  shore,  and  the  lower  dike 
(No.  2)  96  feet  from  shore. 

^Dtlptf  No.  I. — The  shore  end  of  this  dike  is  about  600  feet  above  Brump's  Bayou. 
The  dike  consists  of  three  parallel  rows  of  piles  driven  12  feet  apart,  the  distance 
between  the  piles  in  each  row  being  8  feet.  Longitudinal  stringers, at  a  height  cor- 
xesponding  to  a  22- foot  stage  of  the  river,  were  bolted  on  the  upper  and  middle  rows, 
after  which  the  space  between  was  filled  with  alternate  layers  of  brush  and  boxes 
filled  with  sand  up  to  the  height  of  the  stringers.  Cross-braces  were  then  bolted  to 
the  piles  perpendicular  to  the  rows,  and  extended  back  to  the  lower  rows,  to  which 
they  were  also  bolted.  Underneath  the  whole  structure  a  foundation  mattress,  120 
feet  wide,  was  placed.  This  mattress  extends  60  feet  above  and  60  feet  below  the 
upper  row  of  piles,  and  50  feet  beyond  the  ends  of  the  rows  in  the  direction  of  the 
dike.  The  mattress  was  woven  on  a  barge,  previously  constructed  for  that  purpose,  ' 
and,  after  being  launched  on  the  water,  was  sunk  to  the  bottom  with  sand-buxes. 
This  dike  was  extended  216  feet,  to  do  which  eighty  line  piles  were  driven,  besides 
two  mooring  piles,  for  holding  the  mattress  in  position,  and  fifty  braces  and  ten 
longitudinal  stringers  were  placed  and  bolted.  The  piles  were  driven  to  a  depth  of 
from  18  to  20  feet  below  the  bottom  of  the  river,  and  the  braces  and  stringers  were 
secured  to  these  by  1-inch  screw-bolts.  Between  the  rows,  as  filling,  there  were 
placed  84  cords  of  willow  brush,  previously  cut  and  hauled;  30  cords  of  pine  brush, 
previously  cut  and  hauled ;  586  cords  of  new  brush,  cut,  loaded  on  barges,  and  towed 
to  the  work ;  also,  2,752  Sand-boxes,  previously  manufactured ;  110  linear  feet  of  foun- 
dation-mattress were  woven  with  new  brush  and  sunk  with  634  sand-boxes,  previously 
manufactured.    The  cost  of  this  216  linear  feet  of  dike  was : 

For  labor 12,208  34 

For  material 1,696  45 

Total , 3,904  79 

Dike  No,  2. — ^This  dike  is  located  about  one-quarter  of  a  mile  below  No.  1,  and  was 
extended  155  feet,  making  its  total  length  251  feet.  A  foundation-mattress  120  feet 
wide,  similar  to  that  under  dike  No.  1,  had  been  previously  laid,  and  extends  50  feet 
beyond  the  outer  end,  or  301  feet  from  the  shore.  This  dike  consists  of  only  two  rows 
of  piles,  20  feet  apart  at  the  shore  end,  and  gradually  widening  to  the  outer  end, 
where  the  distance  is  36  feet.  The  piles,  which  are  8^  feet  apart  in  the  rows,  are 
braced  with  longitudinal  stringers  and  cross-braces,  secured  by  screw-bolts.  The 
space  between  the  rows  is  filled  to  the  same  height,  in  the  same  manner  and  with  the 
same  material  as  dike  No.  1.  This  dike  is  braced  from  the  lower  side  with  six  short 
perpendicular  lines  of  piles,  with  stringers  bolted  to  their  tops  aud  extending  to  the 
dike.  To  give  the  dike  additional  strength,  there  were  stretched  three  1-inch  wire 
cables  from  points  85  feet,  170  feet,  and  251  feet  from  shore,  respectively,  to  piles 
driven  in  the  bank  above.  To  extend  the  dike,  as  above  described,  fifty-nine  piles 
were  driven,  and  forty-two  braces  and  fourteeu  stringers  were  placed  and  bolted. 
One  section  of  mattress  60  feet  by  42  feet  was  built  above  the  line,  and  extends  up 
the  bank.  The  other  mattress  had  been  laid  previously.  Between  the  rows  there 
were  placed  349  cords  of  willow  brush,  previously  cut  and  hauled ;  57  cords  of  pine 
brush,  previously  cut  and  hauled ;  710  cords  of  new  brush,  cut,  loaded  on  barges,  and 
towed  to  the  work  ;  also  4,711  sand-boxes,  which  were  manufactured  from  lumber  on 
hand.    The  cost  of  this  155  linear  feet  of  dike  was : 

For  labor , $3,961  21 

For  material 2,079  01 

Total > 6,040  22 

MATERIAL. 

The  piling  used  was  yellow  pine.  It  was  furnished  by  contract, which  required  that 
it  should  be  straight  and  not  less  than  8  inches  in  diameter  at  the  small  end. 

The  brush  used  consisted  of  441  cords  of  willow  and  107  of  pine,  which  had  been 
previously  cut  and  hauled,  the  former  costing  11.574  and  the  latter  $1.0343  per  cord 
delivered  in  the  vicinity  of  the  box  factory  on  the  bank.    There  wet^  ^W^V^V^  ^<cs^^ 
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of  new  bmsh  cot  And  towed  to  thework,atftco«tof  9996'34,  otalightlf  imdarTloeDto 
P«T  cord. 

Tbe  coat  of  loading  and  delivering  old  braah  to  the  work  was  2S  ceata  per  cord  in 
additioD  to  tbe  above  fignres.  The  boxes,  wbicb  were  filled  with  sand  and  nEed  aa  ■ 
enbetitate  forstone,  wi're  constructidof  If-incb  pine  and  red-oak  lamber.  They  wen 
made  tno  RizeH.     The  folloniriK  Htatement  is  submitted : 

Large  size,  2*  X  3'  X  If.  Of  these  there  were  747  received  from  my  predeoonsr, 
and  the  Bame  now  remaia  on  hand.    Small  size,  12"  X  15"  X  21"  la  the  olesr. 

Nnmber  received., ............ ............ 3,606 

Nomber  of  these  used .. ......... 3,6C6 

Nnmber  oonstmctcd ..... .. 6,001 

Number  of  these  used .... 4, 791 

Number  now  on  hand ........ ... .       811 

Lnmber  mqnired  tooonstraot  one  boig.lBI-  feet,  B.  H. 

Naila  required  to  oonslract  one  box,  1  pound. 

Coat  of  material  per  box,  19  uents. 

The  ocst  of  the  labor  is  Bhown  iu  that  statement 

The  followiuK  material  was  Dsed: 
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LABOR  ACCOUNT. 

General  snpervision : 

Asaistant  eDgioeer,  33^  days,  at  $150  per  month , $167  50 

Asfiistant  engineer,  14  days,  at  $125  per  month #.     58  33 

Foreman,  3  days,  at  $90  per  month 9  00 

$23483 

Inspection: 

Assistant  en ^neer,  2  days,  at  a  $150  per  month  10  00 

Observations  and  surveys : 

Assistant  engineer,  7  days,  at  $150  per  month 35  00 

Assistant  engineer,  2  days,  at  $125  per  month 8  33 

Laborers,  16  hoars,  at  15  cents  per  hoar 2  40 

45  73 

Office  work : 

Assistant  engineer,  14i  days,  at  $150  per  month 72  50 

Assistant  engineer,  12  days,  at  $l25^per  month 50  00 

Receiver,  26  days,  at  $90  per  monfh 78  00 

Foreman,  1  day,  at  $65  per  month 2  17 

Time-keeper,  8  days,  at  $60  per  month 16  00 

Water-boy,  152  hours,  at  8  cents  per  hour 12  16 

230ffl 

Tools  and  appliances : 

Carpenter,  35  hours,  at  25  cents  per  hour 8  75 

General  repairs : 

Machinist,  29  hours,  at  35  cents  per  hour 10  15 

Blacksmith,  U5  hours,  at  25  cent-s  per  hour 21  25 

Carpenters,  525  hours,  at  25  cents  per  hour 131  25 

Carpenters,  10  hours,  at  20  cents  per  hour 2  00 

Carpenters,  20  hours,  at  17-|  cents  per  hour 3  50 

Blacksmith's  helper,  78  hours,  at  17^  cents  per  hour 13  65 

Laborers,  20  hours,  at  15  cents  per  hour 3  00 

184-80 

Repairing  pile-driver :  "^ 

Machinist,  174  hours,  at  35  cents  per  hour 60  90 

Repairing  steamer  Picayune : 

Carpenters,  60  hours,  at  25  cents  per  hour 15  00 

Constructing  skiffs :  ^ 

Carpenters,  30  hours,  at  25  cents  per  hour 7  50 

Constructing  bolts : 

Blacksmith,  30  hours,  at  25  cents  per  hour 7  50 

Loading  old  brush : 

Carpenters,  150  hours,  at  17^  cents  per  hour 26  25 

Laborers,  808  hours,  at  15  cents  per  hour 121  20 

.      147  4S 

Catting,  loading,  and  delivering  new  brash : 

Assistant  engineer,  5  days  at  $125  per  month 20  84 

Foreman,  3  days,  at  $90  per  month 9  00 

Foreman,  39i  days,  at  $75  per  month .*.       98  75 

Engineer,  36  days,  at  $75  per  month 90  00 

Foreman,  19i  days,  at  $65  per  month i 42  25 

Fireman,  200  hours,  at  20  cents  per  hour 40  00 

Boatman,  15  hours,  at  20  cents  per  hour 3  00 

Carpenter,  5  hours,  at  20  cents  per  hour 1  00 

Carpenter,  20  hours,  at  25  cents  per  hour 5  00 

Carpenter,  330  hours,  at  17-J  cents  per  hour 57  75 

Laborers,  4,185  hoars,  at  15  cents  per  hour 627  75 

99534 

Piles: 

Receiving,  receiver,  6  days,  at  $90  per  month 18  00 

Hauling,  teamster  and  team,  186  hours,  at  30  cents  per  hour 55  80 

Pointing,  carpenter,  105  hours,  at  20  cents 21  00 

9480 

Fnel: 

Receiving,  receiver,  6  days,  at  $90  per  month 18  00 

Hauling,  teamster  and  team,  167  hours,  at  30  cents  per  hour....       50  10 

Cutting,  laborers,  120  hours,  at  15  cents  per  hour 18  00        "^ 

Loading,  laborers,  105  hours,  at  15  cents  per  hour 15  75 

101:85 
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Constractingy  delWering,  and  filling  boxes : 

Aasistant  engineer,  1  day,  at  $1^  per  month $5  00 

Foreman,  2  days,  at  $90  per  month 6  00 

Foreman,  1  day,  at  $75  per  mouth 2  50 

Engineer,  1  day,  at  $75  per  month 2  50 

Foreman,  13  days,  at  $G5  per  month 28  17 

Carpenters,  73  hour.s,  at  25  cents  per  honr 18  25 

Carpenters,  69  hoars,  at  20  cents  per  hoar . . : 13  80 

Carpenters,  489  hoars,  at  17^  cents  per  hoar i 85  75 

Laborers,  7,678  hoars,  at  15  cents  per  hoar 1,151  70 


Care  of  property : 

Foreman,  8  days,  at  $90  per  month 24  00 

Foreman,  27^days,  at  $75  per  month \ 68  75 

Engineer,  21^  days,  at  $75  per  month 53  75 

Foreman,  5^  days,  at  $65  per  mouth 11  92 

Foreman,  6  days,  at  $55  per  month 11  00 

Watchman,  50*da3's,  at  $50  per  mouth 83  83 

Fireman,  130  hours,  at  20  cents  per  hour 26  00 

Carpenters,  135  hours,  at  20  cents  per  hour 27  00 

Carpenters,  30  hours,  at  17^  cents  per  hour ^ 5  25 

Laborers,  1,115  hours,  at  15  cents  per  hour^^ 167  25 

•    DIKJS  NO.  1. 
I>rlying  piles: 

Foreman,  2|  days,  at  $90  per  month 7  50 

Carpenters,  40  hours,  at  25  cents  per  hour 10  00 

Carpenters,  15  hours,  at  20  cents  per  hour 3  00 

Fireman,  30  hours,  at  20  cents  per  hour , 6  00 

Carpenters,  370  hours,  at  17-^  cents  per  hour 64  75 

Water  boy,  64  hours,  at  8  cents  per  hour 5  12 

Bracing: 

Foreman,  5  days,  at  $90  per  month 15  00 

Carpenters,  286  hours,  at  25  cents  per  hour 71  50 

Carpenters,  10  hours,  at  22^  cents  per  hour 2  25 

Carpenters,  115  hours,  at  20  cents  per  hour 23  00 

Carpenters,  200  hours,  at  17^  cents  per  hour 35  00 

Laborers,  224  hours,  at  15  cents  per  hour 33  60 

Water  boy,  59  hours,  at  8  cents  per  hour 4  72 

Found  ation  mattress : 

Constnicting  foreman,  2  days,  at  $75  per  month 5  00 

Laborers,  575  hours,  at  15  cents  per  hour 86  25 

Sinking  foreman,  ^  day,  at  $75  per  month 1  25 

Laborers,  127  hours,  at  15  cents  per  hour 19  05 

Filling  between  rows: 

Foreman,  lO^days,  at  $75  per  month 26  25 

Carpenters,  20  hours,  at  25  cents  per  hour |»  00 

Boatman,  15  hours,  at  20  cents  per  hour 3  00 

Carpenters,  90  hours,  at  17^  cents  per  hour 15  75 

Laborers,  2,369  hours,  at  15  cents  per  hour 355  35 

DIKE  NO.  2. 
Stretching  cables : 

Fireman,  10  hours,  at  20  cents  per  hour 2  00 

Carpen tern,  (50  hours,  at  17^  cents  per  hour 10  50 

Laborers,  20  hours,  at  15  cents  per  hour 3  00 

Bemoving  drift : 

Boatman,  10  hours,  at  20  cents  perhour 2  00 

Laborers,  258  hours,  at  15  ceuts  per  hour 38  70 

Driving  piles: 

Foreman,  3  days,  at  $90  per  month 9  00 

Carpenters,  80  hours,  at  25  cents  per  hour 20  00 

Carpenters,  360  hours,  at  17|  cents  per  hour 63  00 

Laborers,  60  hours,  at  15  ceuts  per  hour 9  00 

Water  boy,  60  hours,  at  8  cents  per  hour 4  80 


$1, 313  49 


478  25 
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Bracing : 

Foreman,  4^  days,  at  ^0  per  month fl3  50 

Carpenters,  1254iuur8,  at  25  cents  per  hoar 31  25 

Carpenters,  IW  hours,  at  20  cents  per  hour 6  00 

Carpenters,  552  hours,  at  17^  cents  per  hour 96  60 

Laborers,  92  hours,  at  15  cents  per  hour 13  80 

Water  boy,  78  hours,  at  8  cents  per  hour 6  24 

$167  39 

Foundation  mattress: 

Consti  ucting  foreman,  1  day,  at  $75  per  month 2  50 

Laborers,  348  hours,  at  15  cents  per  hour ^ 52  2u 

Sinking  foreman,  ^  day,  at  $75  per  month 125 

Laborers,  100  hours,  at  15  cents  per  hour 15  00 

7096 

Sinking  old  barge : 

Foreman,  \  day,  at  $75  per  month 1  25 

Laborers,  49  hours,  at  15  cents  per  hour 7  35 

860 

Filling  between  rows : 

Foreman,  7  days,  at  $90  per  month 21  00 

Foreman,  21  days,  at  $75  per  month 52  50 

Carpenters,  32  hours,  at  25  cents  per  hour H  00 

Carpenters,  20  hours,  at  22-1  cents  per  hour 4  50 

Carpenters,  310  hours,  at  17i  c^uts  per  hour 54  25 

Laborers,  5,900  hours,  at  15  cents  per  hour 885  00 

l,OK25 

Total I - 6,169  5? 

The  accompanying  sketch  shows  the  location  of  the  dikes  and  the  changes  effectac 
thereby.    The  shore  and  channel  lines  in  red  are  those  of  1881. 
Very  respectfully,  your  obedient  servant, 

E.  F.  Officer, 
AwAiant  Engineer* 
Capt.  H.  8.  Tabkr, 

Corps  of  Engineers^  U.  8,  A. 


i  , 
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b. — ^report  of  captain  h.  s.  taber,  corps  of  engineers,  in  as 
swer  to  senate  resolution  of  february  25,  1885. 

United  States  Engineer  Office, 

Little  Bock,  Ark.,  March  11,  1885. 

General:  In  accordance  with  the  requirements  contained  in  an  in 
dorsement,  Office  Chief  of  Engineers,  United  States  Army,  February  26^ 
1865,  upon  the  resolution  of  the  Seuate  of  the  United  States,  date  ol 
February  25,  1885,  I  have  the  honor  to  submit  the  following  report  lu 
to  "  What  is  advisable  and  necessary  to  prevent  the  obstruction  of  navi- 
gation through  the  draw  of  the  railroad  bridge  at  Rob  Roy,  in  the  Ar- 
kansas River,  Arkansas,  to  remove  the  sand-bars  to  prevent  the  futare 
formation  of  sand-bars  in  said  river  between  the  Rob  Roy  Railroad  Bridge 
and  Bell's  Ferry,  and  to  insure  stability  to  the  Government  works  in  that 
reach  of  river,  and  to  the  channel  section  of  that  river." 

Before  proceeding  to  the  subject  matter  it  is  pertinent,  as  showing 
the  elements  to  be  dealt  with,  to  state  that  the  conditions  at  the  Bob 
Roy  Bridge  to-day  as  compared  to  what  they  were  February  9, 1885, 
are  such  that  to  one  not  familiar  with  the  changes  to  which  alluvial 
streams  are  subject,  they  would  seem  not  to  belong  to  the  same  river. 
On  February  9, 1885,  at  an  inspection  of  the  bridge,  as  called  lor  by  ad 
of  Congress  approved  July  5,  1884,  the  river  was  caving  the  banks  at 
the  north  abutment  of  the  bridge,  causing  me  to  decide  to  make  a  trip 
via  river  to  see  what  could  be  done  to  prevent  the  river  leaving  tli 
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draw  and  cutting  the  banks.  Anticipating  that  the  works  at  Pine  Bluff, 
which  had  so  radically  changed  the  conditions  there,  would,  by  changing 
the  points  at  which  the  river  changed  directions,  eventually  change  mat- 
ters here,  I  waited  a  reasonable  time,  and  then,  on  February  17,  1885,  I 
passed  down  the  river  to  find,  as  I  had  anticipated,  the  water  had  left  cut- 
ting the  banks,  and  was  now  making  for  the  middle  of  the  bridge,  and 
to-day  I  am  informed  by  reliable  authority  that  the  channel  has  not 
only  changed  from  the  north  to  the  south  side  of  the  draw,  but  actually 
threatens  to  seek  the  middle  of  the  river,  throwing  a  bar  against  the 
former  caving  bank,  and  into  the  draw,  and,  actually,  we  find  not  only 
the  bar  that  I  reported  February  19  as  forming  down  entirely  removed, 
but  another  thrown  in  from  the  other  side  and  threatening  to  do  the 
same  thing  from  a  directly  opposite  point.  In  other  words,  if  the  works 
at  Pine  Bluff  had  been  a  third  less  effectual  they  would  have  been  just 
the  thing  for  the  Rob  lloy  Bridge.  On  February  17  it  appeared  to  me 
that  everything  was  going  to  come  out  right,  but  it  was  a  little  too 
much.  It  will  be  borne  in  mind  that  nothing  concerning  Rob  Roy 
Bridge  entered  into  the  Pine  Bluff  problem,  but  so  quickly  do  these 
streams  answer  to  treatment  that  the  works  at  Pine  Bluff  became  the 
salvation  of  the  abutment  of  a  bridge  6  or?  miles  away.  If  the  problem 
given  was  simply  to  prevent  the  channel  leaving  the  draw,  all  that 
would  be  necessary  would  be  to  go  to  some  bar  above  that  was  forming 
down-stream,  and  which  consequently  the  river  will  take  care  of,  and 
put  thereon  a  small  deflecting  dike  to  cause  the  river  to  slightly  change 
its  direction  at  this  point,  and  thus  swing  in  on  the  right  curve  at  the 
bridge. 

The  works  at  Pine  Bluff'  have  demonstrated  that  this  is  sure  if  the 
dike  is  only  placed  on  a  bar  that  is  forming  dotcn. 

The  river  goes  on  adding  to  \X%  own  work  and  making  the  dike 
stronger,  while  the  dike  sets  the  river  to  work  upon  a  different  series  of 
carves,  whfch  eventually  take  in  the  point  in  question,  and  give  thus  a 
change  which,  if  attempted  to  be  brought  out  in  the  face  of  the  river, 
at  the  point  will  be  looked  for  in  vain,  and  that,  too,  after  enormous  out- 
lay, as  compared  with  the  simple,  common  sense,  effective  way  just 
noted.  But  the  problem  calls  for  a  regulation  of  the  channel  from  Bell's 
Ferry  to  the  bridge.  If  what  has  gone  before  has  been  properly  under- 
stood, it  will  be  seen  that,  where  so  slight  causes  produce  such  radical 
changes,  the  works  called  for  in  the  resolution  will  have  to  be  watched 
and  gone  over  again  every  few  years,  inasmuch  as  when  anything  for 
miles  above  Bell's  Ferrj'  changes  the  curves  of  the  river,  the  change  will 
move  along  down  and  take  the  works  from  a  new  quarter;  and  unless 
prompt  action  is  taken  above  to  change  it  back,  the  works  in  the  places 
the  river  once  cared  for  will  be  attacked  now,  and  if  not  entirely  removed 
will  lode  their  effectiveness.  This  view  of  the  case  prepares  the  way  for 
the  statement  that  no  permanent  improvement  of  the  channel  in  any 
given  place  on  a  long  alluvial  stream  can  be  effected  while  the  rest  of 
the  river  is  left  to  pursue  its  own  free  will.  But  it  does  not  follow  from 
this  that  it  cannot  be  improved  in  a  semi-permanent  way,  which,  if 
watched,  can  be  made  practically  permanent.  It  is  to  this  semi-perma- 
nent improvement,  guarded  as  I  have  indicated,  that  plans  have  been  car- 
ried out  so  far  in  the  reach  in  question,  and  it  is  believed  that  by  carrying 
out  the  same  general  plan,  using  a  little  money  and  making  the  river  do 
its  own  work,  it  can  eventually  be  unwound,  so  to  speak,  when  the  forma- 
tion of  bars  will  cease,  and  the  straightened  river  will  bear  down  in  a  long 
line  upon  the  bridge  and  then  take  care  of  itself.    •    •    • 
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As  I  understand  the  problem,  the  town  of  Pine  Blaff  with  its  present 
protected  front  is  to  be  considered.  Before  proceeding  further  I  wiD 
state  that,  to  solve  this  problem,  ignoring  Pine  Bluff,  all  that  is  ueo» 
sary  is  to  make  an  artificial  catoff  at  Yell's  Bend,  and  straighten  the 
river  a  little  above  by  one  or  two  dikes.  As  this,  however,  is  not  pre- 
sumed to  be  an  admissible  solution,  I  proceed  to  indicate  how,  at  com- 
paratively little  expense  yearl}-,  the  river  can  be  held  within  certain 
limits,  always  bearing  in  mind  that  the  grand  toUii  of  this  method  will 
be  largely  in  excess  of  the  cut  off  solution,  which  I  consider  the  only 
correct  solution  of  the  problem  of  navigation,  pure  and  simple.  Madi 
of  the  following  plan  is  rendered  more  feasible  by  the  fact  that  the 
plant  requisite  tx)  carry  it  out  is  now  on  hand  at  Pine  Bluff,  Ark.,  andis 
in  excellent  trim  for  work.    The  plan  is  as  follows: 

Let  the  Rob  Roy  Bridge  be  taken  as  the  first  point  of  observation, 
and  the  dikes  as  the  second,  and  the  channel  as  the  third.  Let  theen- 
gineer  in  charge  have  from  $5,000  to  $7,000  a  year  at  his  disposal.  Then 
when  he  sees  that  there  is  a  tendency  on  the  part  of  the  river  to  inter- 
fere with  any  one  of  the  three  matters  to  be  observed,  let  a  small  dike, 
like  those  now  in  the  river,  be  thrown  on  a  bar  that  is  forming  dotm, 
and  so  located  as  to  correct  this  tendency. 

This  may  seem  very  simple,  and  >et  it  can  be  made  more  effectiTe 
than  works  representing  millions  put  in  to  wall  the  river,  and  which  the 
river  will  surely  wash  out  eventually,  unless  walled  its  entire  length. 
To  make  this  clear,  the  river  goes  in  curves  to-day,  as  indicated  in  the 
heavy  line. 

Next  week  it  is  moving  toward  the  dotted  line  under  the  dike's  work 
at  A.  Suppose  the  dark  portion  were  walled,  and  a  few  miles  abote 
A  some  cutoff  changes  the  channel  and  the  river  strikes,  we  will  saj, 
O,  on  an  entirely  new  curve,  and  gets  back  of  the  works.  Supposing 
G  was  the  head  of  the  walled  portion,  of  course  the  revetments,  &e^ 

are  taken  at  a  disadvantage,  and  all  are  taken  eventually. 

•  •••••  • 

A  small  dike  dropped  in  now  and  then  by  a  judicious  engineer  will 
correct  any  bad  tendency  of  the  river  at  such  a  trifling  cost  that,  if  in 
six  years  it  is  no  longer  of  any  use,  it  has  paid  for  itself,  and  its  loss  is 
immaterial. 

To  illustrate  how  a  dike  on  a  bar  forming  down-stream  does  its  work, 
refer  to  Plate  I  and  Dike  No.  1,  which  was  thus  located.  The  riftf 
continued  to  pile  a  sand-bar  up  and  over  it  as  a  matter  of  coarse,  and 
had  no  disposition  to  cut  it  out,  because  it  was  filling  its  site  anywaj. 
But  the  dike  being  left  to  its  own  work,  poured  a  solid  current  of  watir 
12  feet  deep,  and  straight  across  against  the  bar  and  bank  at  X  on  A  or 
B,  and  cut  that  bank  back  over  175  feet,  measured  in  a  line  at  right 
angles  to  the  other  channel,  and  produced  other  changes  below  alre^J 
specified.  Now,  it  is  clear  if  one  dike  can  change  a  channel  over  600 
feet,  as  was  done  here,  that  when  we  only  desire  to  change  it  a  few  fe^ 
there  can  be  little  question  of  being  able  to  do  so. 

It  may  be  asked  why  no  attempt  is  made  to  point  out  the  location  of 
a  few  such  dikes.  To  this,  answer  must  be  made  that  this  is  a  matter 
that  can  only  be  done  on  an  alluvial  stream  for  each  particular  case,  by 
considering  the  actual  conduct  of  the  river  at  the  time,  and  calls  forei- 
perience  and  judgment  in  each  particular  instance.  To  illustrate,  sup- 
pose the  engineer  in  charge  sees,  as  he  watches  the  fluctuation  of  the 
channel  above  "Yell's  Bend"  that  the  river  is  likely  to  take  some 
of  the  Government  works  to  disadvantage.    He  proceeds  at  once  with 
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the  allowance  in  hand  to  sach  a  bar  abore  <<  Yell's  Bend"  as  be  learns 
(easy  enough  from  river  men)  is  forming  downy  one  or  two  trips  in 
a  skiff  enables  an  experienced  man  to  calculate  where  the  new  curves 
will  strike,  and  where  the  dike  to  make  these  curves  shall  be  put.  At 
a  trifling  expense  he  throws  up  the  dike,  the  river  changes  its  curves, 
and  the  works  are  protected.  The  same  applies  to  the  channel  at 
the  Bob  Boy  bridge.  It  may  be  •asked  if  plans  could  not  be  prepared 
so  as  to  keep  the  channel  about  what  it  is  f  To  which  answer  may 
be  made,  yes,  providing  the  United  States  Government  will  enter 
into  river  and  harbor  improvements  as  the  French  have  done,  and  are 
prepared  to  expend  millions  upon  this  river  above  the  reach  in  ques- 
tion. It  is  believed  that  such  a  plan,  which  would  delay  this  report 
for  some  time,  would  be  so  Utopian  as  to  not  even  warrant  the  time 
Bpent  upon  it,  while  the  plan  here  proposed  will  answer  the  same  pur- 
X>ose,  is  sure  in  its  effects,  simple  in  detail,  and  as  a  matter  of  dol- 
lars and  cents  is  insignificant  in  cost  compared  with  the  other.  There- 
fore no  time  will  be  taken  to  prepare  the  elaborate,  expensive  plan, 
unless  it  is  expressly  desired.  It  may  be  well  to  add,  that  if  it  were  pos- 
sible to  go  over  this  reach  of  river  with  a  number  of  gentlemen  inter- 
ested in  th^  matter,  the  effectiveness  and  economy  of  this  plan  could  be 
more  clearly  shown  in  a  few  hours  than  it  ever  can  be  on  paper,  as  it 
is  eminently  practicalj  as  over  against  theory.  The  testimony  of  a  grate- 
ful people,  in  the  recently  imperiled  town  of  Pine  Bluff  in  this  very 
reach,  is  of  itself  sufficient  evidence  of  its  effectiveness  and  feasibility. 
In  this  case  the  simplicity  of  the  plan  drew  down  a  torrent  of  abuse, 
and  adverse  criticism,  but  when  the  wonderful  (to  them)  results  came 
along  it  was  a  different  matter.  Property  has  advanced  50  per  cent, 
along  the  town  front,  and  the  simple  works  are  daily  visited  by  the 
curious,  who  i^egard  them  with  as  much  wonder  now  as  they  did  with 
scorn  a  few  weeks  since.  From  what  has  preceded,  it  is  recommended 
that  from  $5,000  to  $8,000  be  appropriated  yearly,  to  be  carried  forward 
if  not  needed,  and  that  this  amount  be  expended,  as  indicated  herein, 
in  watching  the  river.  If  in  any  year  this  amount  be  not  required,  so 
much  of  it  as  is  not  required  shall  be  reported  in  time,  so  that  this 
amount  may  be  deducted  from  the  next  regular  appropriation.  I  have 
not  seen  this  particular  reach  of  the  river  long  enough  to  say  definitely, 
but  it  is  my  opinion  that  the  amount  is  not  likely  to  be  required  ofbener 
than  once  in  three  years  on  an  average;  but  for  the  sake  of  continuity 
of  work,  that  the  engineers  may  be  always  able  to  act  promptly  in  the 
matter,  the  appropriation  should  be  made  as  indicated.  The  time  that 
has  elapsed  since  that  letter  was  written  (recommending  a  certain  sum 
of  $20,000  for  this  same  reach)  having  given  me  more  time  for  observing 
the  effects  at  Pine  Bluff,  and  to  study  the  river,  leads  me  to  consider  the 
small  yearly  appropriation  here  recommended  a  better  plan  than  the 
cue  calling  for  $20,000.  This,  however,  is  wholly  a  question  of  economy, 
not  of  practical  engineering,  as  that  is  the  same  in  both  cases.  So  far 
as  the  interests  of  the  Government  work  and  navigation  are  concerned, 
the  sum  specified  has  been  reserved  for  this  very  purpose  this  year,  as 
will  be  seen  by  referring  to  my  report  of  operations  for  the  month  of 
February,  1885,  and  operations  contemplated  in  March,  out  of  the  ap- 
propriation made  last  year,  this  being  in  accord  with  certain  projects 
approved  in  your  office. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Brig.  Gen.  John  Newton,  Captain  of  Engineers, 

Chief  of  Engineers  J  U.  8.  A. 
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C— REPORT  OF  MR.  8.  P.  ADAMS,  ASSISTANT  ENGINEER. 

May  23,  18K. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  Pine 
Bliiif,  Ark.,  daring  the  part  of  the  fiscal  year  ending  June  .30,  1885,  that  the  worki 
there  were  in  my  charge. 

The  following  is  the  cost  of  the  plant  constructed : 

Constnicting  one  pile-driver  barge,  70  feet  long  by  20  feet  wide  and  4 
feet  deep,  with  f<)ur  solid  gunwales : 

Cost  of  labor fSI^S  56 

Cost  of  lumber 108  M 

Cost  of  iron,  oakum,  nails,  &c 31  U 

Total  cost  of  barge 3758 

Cost  of  cabin  built  over  engine  and  boiler $25  79 

Cost  of  pile-driver  leads  framed  and  put  up  ready  for  work 27  50 

53» 

Total  cost  of  pile-driver  and  barge,  with  machinery 428  57 

Cost  of  one  shed  for  blacksmith-shop 15  00 

One  shed  for  box  factory - 2500 

Repair  of  four  old  barges / 27  00 

Construction  of  one  mattress-barge,  150  feet  long,  28  feet  wide,  and  5 
feet  depth  of  gunwale,  with  ways  ready  for  work,  as  follows: 

Lumber - 380  Od 

Labor 1,074  11 

Iron,  oakum,  natis,  drc 139  20 

Total 1,593  » 

The  above  includes  all  labor  put  on  the  barge  and  a  portion  of  the  expense  at 
grading  a  place  to  build  barges,  also  the  salary  of  the  time- keeper,  receiver  of  materiil, 
and  foreman  during  the  period  the  barge  was  under  construction. 

Construction  of  two  stone  barges,  65  feet  long  by  18  feet  wide  and  2^ 
feet  depth  of  gunwale,  and  two  barges  65  feet  long,  18 feet  wide,  and  — 
feet  depth  of  gunwale : 

Cost  of  lumber  used $397  60 

Cost  of  nails,  oakum,  iron,  &,o 77S 

Cost  of  labor 1,39»12 

Total  cost  of  four  barges,  an  average  cost  per  barge  of  $468.49 1,87396 

Two  small  flat-boats,  to  run  with  oars,  were  constructed  of  scrap  Inmber 

*  and  culls,  at  $10  each 20  00 

Six  boat-pumps  were  made,  at  $2. 50  each 15  00 

One  water-gauge  was  made  and  erected,  at  $8 800 

One  small  derrick-barge  and  small  derrick  was  constructed  of  scrap  lnni> 

ber  and  culls,  at  a  cost  of .,  9500 

Five  skiffs  were  built,  two  of  them  26  feet  long  and  three  of  them  24  feet 
long,  at  a  cost  as  follows : 

Material »  80 

Labor 88  II 

Total 113  « 

Average  cost  per  skiff,  $22. 78. 

This  does  not  include  cost  of  lines,  tools,  machinery,  pile-driver,  hammer,  d^.,^ 
any  articles  purchased  through  the  office  at  Little  Rock,  nor  the  repairs  on  any  of  tJM 
plant  diu-ing  the  progress  of  the  work. 

Parties  owning  land  close  to  the  works  kindly  gave  permission  to  get  pine  and  oak 
brush  off  their  land  free  of  charge  ;  4,013  cords  of  this  brush  were  cut  and  hauled  » 
the  bank  of  the  river  at  the  works,  while  the  roads  were  good,  and  stacked  up.ftU 
cost  of  $3,20 1.9t)  for  4,368  cords  of  it,  or  73  cents  per  cord,  and  $563.69  for  545conU,'« 
$1,034  +  per  cord.  As  a  large  body  of  willow  was  found  growing  on  public  land,  be- 
ing in  a  dry  lake  bed  4i  miles  from  the  work.  I  was  enabled  to  secure  2,276  cords rf 
this  brush  ready  for  ukc,  at  a  cost  merely  of  the  labor  in  cutting,  hauling,  and  stackio^ 
it  up,  which  amounted  to  $1,566  -f  per  cord,  or  $3,564.67  for  the  entire  2,276  cordi- 
Verbal  contract-s  were  entered  into  with  different  parties  to  furnish  l^inoh  pioeio^ 
oak  plank,  delivered  at  the  works  at  $9  and  $9.50  per  M  feet  B.  M.,    and  25,900 
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ponndB  of  nails  were  purohased,  at  $2.55  per  100  ponnds,  delivered  for  the  purpose 
of  making  boxes  to  be  filled  with  sand,  and  used  in  lien  of  stone  for  weighting  the 
brash  and  mattresses,  as  it  was  found  that  stone  woald  be  niiore  expensive  than  snch 
sand-boxes,  having  to  be  shipped  from  a  distance.  There  were  two  sizes  of  the  boxes 
manafactared,  the  smaller  ones  being  18  by  24  by  15  inches,  exterior  dimensions, 
and  the  larger  ones  36  by  24  by  18  inches,  exterior  dimensions.  The  average  cost  per 
box  of  the  smaller  ones,  with  tops  nailed  on  (not  including  the  cost  of  tilling  with 
■and),  was  30  cents,  and  the  average  cost  of  the  larger  ones  per  box  was  49  cents. 

Althongh  the  large  boxes  cost  less  than  the  small  ones  in  proportion  to  the  weight 
of  sand  they  held,  it  was  found  more  advantageous  and  cheaper  to  use  the  small 
bo^es,  especially  in  sinking  mattresses,  owing  to  the  large  ones  being  so  heavy  and 
troublesome  to  handle  when  filled  with  sand,  and  bursting  open  too  readily  from  a 
fall  or  rough  handling. 

The  sand-boxes  proved  cheaper  than  stone,  and  could  be  handled  more  advan- 
tageously, besides  keeping  in  position  on  the  mattress  better,  as  they  were  flat  and 
they  did  not  sift  through  the  mattress  as  small  stones  are  apt  to  do. 

Twenty  thousand  four  hundred  and  forty  boxes  were  manufactured,  at  a  cost  as 
follows : 

Lumber ^ $4,756  86 

Nails 538  13 

Labor 2,304  21 

Total  cost 7,599  20 

Enough  lumber  for  manufacturing  1,866  boxes  was  sawed  into  proper  lengths,  and 
stacked  up  so  as  not  to  check  or  otherwise  injure,  at  a  cost  as  follows : 

Lumber $M4  80 

Labor w 121  29 

Total  cost 436  09 

Bids  were  invited  from  different  parties  for  furnishing  piles,  waling  pieces  and 
braces,  delivered  on  the  river-bank,  above  high  water,  at  the  works.  A  verbal  con- 
tract was  entered  into  with  Culwell  Brewer,  the  lowest  bidder,  to  furnish  them,  of 
reqiiired  length,  at  5  cents  per  linear  foot. 

I)ike  No.  1  was  commenced  on  the  right  or  south  bank  of  the  river  about  1,000  feet 
above  Brump's  Bayou,  •and  was  extended  out  on  a  line  considerably  inclined  down- 
stream, so  as  to  make  quite  an  acute  angle  with  the  shore,  a  distance  of  1,364  feet, 
and  built  to  a  height  of  12  feet^  above  extreme  low  water.  The  first  400  feet  next  to 
shore  was  constructed  of  alternate  layers  of  heavy  brush  mattresses  and  boxes  of 
sand,  and  when  completed  the  structure  was  120  feet  wide  at  the  base  and  30  feet 
wide  on  top.  The  balance  of  the  dike  (968  feet)  consisted  of  two  rows  of  piles  12 
feet  between  the  rows  and  8  feet  apart  in  the  rows,  with  waliug-pieces  extending 
iJong  both  rows  of  piles  at  a  level  12  feet  abofve  extreme  low  water.  Cross-ties  were 
placed  at  every  pile  and  securely  fastened  to  them  with  three-quarter-inch  screw 
snd  washer  bolts.  Both  rows  of  piles  for  500  feet  were  wattled  with  long  heavy  wil- 
low brush,  from  the  river-bed  up  to  the  waling,  and  the  space  between  the  rows  of 
piles  was  filled  up  to  the  cross- ties  with  alternate  layers  of  brush  atlA  sand-boxes. 
The  security  of  the  work  was  further  provided  for  by  having  it  rest  on  a  foot-mat  120 
feet  wide  and  1,472  feet  long,  heavily  weighted  witn  sand-boxes,  through  which  the 
piles  were  driven.  The  up-stream  edge  of  this  foot-mat  was  placed  70  feet  from  the 
axis  of  the  dike,  and  the  down-stream  edge  50  feet  from  it,  and  its  outer  end  ex- 
tended 108  feet  beyond  the  outer  end  of  the  dike.  The  1,364  feet  of  dike  were  com- 
pleted under  my  charge  with  the  exception  of  224  feet  of  the  outer  end,  which  re- 
quired cross-ties  and  8  feet  additional  filling  of  brush  and  sand-boxes,  13  feet  in 
depth  having  been  filled  and  weighted  when  I  turned  over  the  work  to  my  successor. 
A  rise  in  the  river  carried  away  70  piles  at  the  outer  end  of  the  dike,  which  had  not 
been  secured  with  waling-piecos  or  cross-ties,  and  of  course  had  not  received  a  filling 
of  brush  and  sand-boxes.    These  were  replaced. 

The  following  is  an  itemized  statement  of  the  cost  of  Dike  No.  1: 

Cost  of  400  feet  of  brush  and  sand-box  dike,  transporting  1,957  cords  of 
brush  from  bank  to  dike,  and  weaving  mattress $2, 297  12 

Filling  755  boxes  with  sand  and  transporting  them  to  dike  and  placing 
them : 929  5 

1,^57  cords  of  brush  used 1,621  66 

7,551  boxes  used 3,530    4 

Total  cost  of  400  linear  feet  of  sand-box  and  brush  dike 8, 379  19 
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Cost  of  foot-mat  120  by  1,472  feet,  sunk  and  weighted;  transporting  1,376 
cords  of  brush  from  bank  to  mat,  and  weaving  mat $2, 193  17 

Filling  :i,297  boxes  with  sand,  transporting  them  to  mat,  and  weighting  and 
sinking  it 529® 

1,376  cords  of  brnsh  used 1,531  1" 

3,297  boxes  used 1,153  86 

Total  cost  of  foot-mat 5,407  88 


Cost  of  964  feet  of  pile,  brush,  and  sand-box  dike ;  driving  11,545  linear 

feet  of  piles,  at  $0.0965-f-  p«r  linear  foot 1, 114  60 

Putting  on  5,276  linear  feet  of  waling  and  cross- ties,  at  $0.166-j-  per  linear 

foot 879  fi 

Transporting  piles,  waling-pieces,  and  cross-ties  to  dike 9300 

Transporting  1,209  cords  of  brush  from  bank  and  placing  it  in  dike 531  80 

Transporting  50  cords  of  willow  from  bank  and  watling  500  feet  of  dike 44  00 

Filling  2,703  boxes  with  sand  and  transporting  them  to  dike  and  placing 

them 372(!7 

11,545  linear  feet  of  piles,  at  5  cents  per  linear  foot 577  25 

5,276  linear  feet  waling-pieces  and  cross-ties,  at  5  cents  per  linear  foot 263  60 

1 ,676  pou  ncis  of  screw  and  washer  bolts,  at  4  cents  per  pound 67M 

1,259  cords  of  brush  used 774  28 

2,703  boxes  used 824  04 

Total  cost  of  964  feet  of  pile,  brash,  and  sand-box  dike 5, 54:!  10 


Total  cost  of  Dike  No.  1 19,329  11 

This  dike  withstood  the  high  water  in  the  river  quite  well,  and  caused  a  large  de- 

Sosit  of  silt  on  the  lower  side  of  it,  extending  down-stream  some  distance,  and  asoull 
eposit  above  and  at  its  shore-end,  being  buried  in  sand  up  to  the  waling-pieces  kt 
a  distance  of  800  feet  from  shore.  During  one  rise  in  the  river  it  deflectea  the  evx- 
rent  to  the  opposite  bank,  and  caused  considerable  erosion  there  for  a  distance  of  1 
mile.  Just  opposite  the  dike  the  scour  was  sufficient  to  carry  away  the  entire  saod* 
bar  which  extended  oue-third  the  way  across  the  river,  making  a  navigable  channel 
at  ordinary  low  water,  150  feet  inshore  from  where  the  crest  of  the  bank  was  before 
the  rise.  The  strong  current  that  swept  along  the  town  front  daring  high  water  hid 
apparently  changed  t-o  the  middle  of  the  river  too. 

Cauey  Bayou  crossed  the  dike  just  where  it  joined  shore  and  undermined  it  tothit 
extent  that  it  was  found  necessary  to  change  its  course  so  that  it  would  empty  into 
the  river  above  the  dike  at  extreme  low  water.  This  was  successfully  accomplished, 
at  a  cost  as  follows ; 

Labor  building  dam  125  feet  long,  12  feet  wide,  and  5  feet  high  across  the  old 

channel  J70S 

Labor  excavating  new  channel 2i4  67 

Eighteen  boxes  used.... 5  40 

Total  cost 300  » 

A  bank-protection  mattress  was  commenced  for  the  protection  of  the  town  front  tt 
the  foot  of  Severe  street,  and  when  only  150  feet  of  the  mattress  had  been  constracted 
it  was  determined  to  sink  it,  as  a  rise  in  the  river  was  expected,  but  before  thbeooM 
be  accomplished  the  high  water  was  upon  us,  bringinggreatquantities  of  drift,  whick 
collected  under  the  mattress  and  at  its  head  to  sncli  an  extent  that  it  was  found  m- 
possible  to  sink  it  then,  and  nothing  more  could  be  done  than  secure  it  as  far  as  pot- 
sible  with  extra  lines  and  ward  off  drift  until  the  rise  was  over.  Bnt  a  second  ri« 
coming  soon  after  the  first  brought  so  much  drift  that  the  lines  parted  and  the  mit* 
tress  went  out,  taking  a  stone  barge  with  it.  I  landed  the  barge  3  miles  below,  andit  I 
was  towed  back  by  the  United  States  snag-boat  Wichita.  | 

The  cost  of  the  mattress  was  as  follows : 

Labor 1150  00 

75  cords  of  brush  used 92  0^ 

Total  cost w 243  W 

A  second  dike  (No.  2),  157  feet  long,  was  constructed  a  quarter  of  a  mile  below  BniinVt 
Bayou,  exteudiug  out  from  the  south  or  right  bank  of  the  river,  and  at  aboat  tbt 
same  angle  with  the  current  of  the  river  as  tue  other  dike.  In  its  construction  pii^* 
were  driven  in  rows  20  feet  apart  at  the  shore  end,  and  widening  as  the  work  ad- 
vanced into  deeper  water,  being  30  feet  apart  at  the  outer  end,  which  rested  in  water 
35  feet  deep  at  extreme  low  stage,  and  the  piles  were  ti  feet  apart  in  the  lows.  A  foot, 
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mat  120  by  260  feet  was  snnk  on  the  line  of  the  dike,  and  heavily  weighted  with 
sand-boxes,  and  another  mat  120  by  167  feet  was  sunk  on  top  of  this  one,  extending 
trom  the  shore  and  heavily  weighted,  thus  forming  a  double  mat  167  feet  of  the  dis- 
tance, and  a  single  mat  for  the  rest  of  the  length,  93  feet.  The  two  rows  of  piles  were 
driven  through  the  mat,  so  that  the  up-stream  edge  of  the  mat  was  70  feet  from  the 
axis  of  the  dike  and  the  down-stream  edge  50  feet  from  it.  Heavy  waling-pieces  were 
put  on  the  entire  length  of  each  row  of  piles,  1^  feet  from  their  tops  and  12  feet  above 
extreme  low  water,  and  were  firmly  bolted  to  each  pile  with  three-quarter-inch  screw 
&nd  washer  bolts,  and  heavy  cross-ties  were  fastened  on  in  the  same  manner  to  each 
oonple  of  piles ;  56  linear  feet  of  the  structure  was  filled  with  alt-emate  layers  of  brush 
and  sand-boxes  to  the  level  of  the  waling^ieces,  and  the  balance  of  the  dike  was  filled 
one-half  that  height.  On  account  of  the  dike  being  situated  in  deep  water,  where 
the  current  impinges  against  the  bank  with  uuudual  force,  and  where  the  drift  all 
flows  during  high  water,  it  was  thought  advisable  to  further  strengthen  this  stnicture. 
For  this  purpose  one  end  of  a  three-quarter-inch  wire  cable  was  attached  to  the  dike, 
50  feet  from  the  shore,  and  the  other  end  secured  firmly  to  two  mooring  piles  driven 
30  feet  into  the  ground  on  shore,  100  feet  above  the  shore-end  of  the  dixe,  and  three 
rows  of  piles  to  brace  the  dike  were  driven  25  feet  apart  at  right  angles  to  it,  which 
extended  to  shore  on  the  down-stream  side.  The  piles  were  16  feet  apart  in  the 
TOWS,  and  strong  tMiling-pieccs  were  bolted  to  them,  which  extending  from  shore 
through  the  main  dike  to  the  upper  row  of  piles  and  were  there  firu^y  bolted  to  the  piles 
of  the  dike. 

The  following  is  an  itemized  statement  of  the  cost  of  Dike  No.  2 : 

Cost  of  foot-mat  120  by  167  feet  and  one  120  by  260  feet,  sunk  and  weighted : 

Transporting  392  cords  of  brush  from  bank  and  weaving  mats |944  00 

Filling  2,400  boxes  with  sand,  transporting  them  to  dike,  and  sinking  and 

weighting  mats « 451  85 

392  cords  of  brush  used 548  47 

2,480  boxes  used 752  34 

Total  cost  of  mats 2.696  66 

Cost  of  157  linear  feet  ofpile,  brush,  and  sand-box  dike : 

Driving  3,859  linear  feet  of  piles,  at  |0.1514  per  linear  foot $584  17 

Putting  on  2,174  linear  feet  of  waling  and  braces,  at  $0.1116  per  lin- 
ear foot 242  72 

Transporting  piles,  waling-pieces,  and  cross-ties  to  dike 55  75 

Filling  540  boxes  with  sand,  transporting  them  to  dike,  and  placing 

them  between  the  rows  of  piles 81  00 

Transporting  331  cords  of  brush  to  dike  and  placing  between  the 

rows  of  piles 132  60 

3,859  linear  feet  of  piles,  at  5  cents  per  linear  foot 192  95 

2,174  linear  feet  walings  and  cross-ties,  at  5  cents  per  linear  foot..  108  70 

540  boxes  used 162  79 

331  cords  of  brush  used 225  24 

976  pounds  of  screw  and  washer  bolts,  at  4  cents  per  ponnd 39  04 

Total  cost  of  pile,  brush,  and  sand-box  portion  of  dike 1, 824  93 

Total  cost  of  Dike  No.  2 \ 4,521  59 

Although  this  dike  had  only  been  carried  out  157  feet  when  I  left,  its  efifect  on  the 
opposite  bank  was  already  apparent,  as  the  bar,  which  presented  a  bank  with  a  very 
gentle  slope  before  this  dike  was  built,  assumed  the  appearance  of  eroding  rapidly, 
even  at  the  ordinary  stage  of  river  that  then  obtained. 
Very  respectfully,  your  obedient  servant, 

S.  P.  Adams, 
Capt.  H.  S.  Taber,  Former  Assistant  in  Charge. 

Corps  of  Engineers, 


Vs. 

IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

Before  aoy  improvements  were  made  upon  this  river,  its  chanDel  was 
choked  with  logs  and  snags,  and  obstructed  by  overhanging  trees,  and 
in  many  places  shoals  interfered  with  its  navigation  at  low  water  by 
any  but  very  light-draught  boats.  Its  banks  caved  but  little,  and, 
except  at  the  shoals,  it  was  characterized  by  greater  de\^th  ^t  ^^X^t 
than  is  found  in  streams  generally  in  its  vicinity,  AxxfetAi  \\«»\i^\\i%iK^'aJt- 
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row  and  its  banks  firm.  The  original  plan  for  its  improvement  whtdi 
has  been  rigidly  adhered  to,  contemplated  the  removal  of  the  obstruo- 
tions  and  the  improvement  of  the  shoals,  the  latter  by  wing-dams.  A 
few  sloughs  were  to  be  closed  up,  so  as  to  contiue  the  water  to  the  main 
channel.  Up  to  June  30,  1884,  $29,946.08  had  been  expended,  as  indi- 
cated above.  This  expenditure  had  given  great  relief  to  navigation  at 
certain  points  but  the  work  lacked  continuity,  and  owing  to  there  being 
no  ))lant  suited  to  the  work,  my  predecessors  expressed  tbeoiselvefl  as 
unable  to  accomplish  results  desired  or  reasonably  expected,  thon^k 
thorough  work  was  done  at  each  point  when  it  was  undertaken.  On 
July  3,  1884,  my  predecessor,  Maj.  M.  B.  Adams,  transferred  to  me 
|1,053.1»2.  By  act  approved  July  5,  1884,  $20,000  was  made  available 
for  this  river;  $15,000  to  be  used  in  building  a  light  draught  snag-boat 
It  appearing  ft-om  the  reports  of  my  predecessors  that  a  snag-boat  wai 
the  first  essential  to  eflective  work,  attention  was  given  at  once  to  its 
construction.  After  duly  considering  the  matter  it  liecame  apparent 
that  it  would  be.most  economical  and  advantageous  to  the  Government 
to  build  this  boat  by  hired  labor  and  the  purchase  of  material  in  open 
market. 

The  plans  of  a  boat  of  commerce,  recently  built  here,  costing  $25,000, 
were  carefully  gone  over,  and  after  noting  certain  matters  indicative  of 
poor  economy,  &c.,  it  was  decided  to  lay  out  the  new  boat  as  fully  her 
equal,  and  then  by  judicious  economy  build  her  for  the  amount  allotted. 
Ail  expenditures  were  most  carefully  watched,  and  the  material  used 
was  under  my  personal  supervision  daily.    The  defects  of  the  older  snaf  • 
boats  were  noted,  and  two  experienced  snag-boat  captains,  VST.  J.  Ash- 
ford  and  H.  A.  Mayer,  were  called  upon  to  name  any  improvements 
their  experience  might  suggest.    The  hull  was  stayed  for  the  peculitf 
strains  to  which  it  would  be  subjected.    Greater  space  was  given  on  the 
bow  for  handling  the  snags  after  they  are  raised.    The  machinery  wis 
required  to  be  plain,  ail  money  being  put  into  strength  and  capacity. 
Much  time  being  lost  in  letting  go  of  a  snag  to  take  hold  at  the  proper 
point  again,  it  was  decided  to  provide  this  boat  with  doable  sets  of 
grappling  appliances  and  with  two  independent  steam  capstans.    For- 
thermore,  as  ordinarily  a  light  rapid-working  capstan  will  handle  tbe 
majority  of  snags  met  with,  one  of  these  capstans  was  of  this  nature's 
Providence  steam  capstan,  capable  of  lifting  75  tons  and  running  rapidly, 
while  the  other  is  a  powerful  capstan  with  reversible  engines,  and  caps- 
ble  of  lifting  any  snag  that  the  width  of  the  boat^s  bow  will  allow  it  to 
raise,  running,  of  course,  with  a  very  slow  motion.    The  boat  which  wss 
christened  the  Henry  Sheldon,  with  crew  and  provisions  on  board, 
draws  a  little  less  than  15  inches  of  water.    She  is  135  feet  long  and 
26  feet  beam,  and  was  pronounced  by  competent  judges  to  be  the  mos$ 
thoroughly  built  boat  that  ever  left  the  ways  here.    She  was  placet!  in 
charge  of  a  foreman,  who  now  commands  her,  a  man  of  large  exp^ 
hence  with  steamboats  and  in  steamboat  building,  Gapt.  H.  Hennegio. 
and  it  is  but  justice   to   say  that  to  his  faithful  attention,  excellent 
skill,  and  judgment  the  public  service  is  much  indebted,  and  his  e/B- 
cient  handling  of  the  boat  since  taking  the  field,  with  his  strict  fidelitr 
in  the  discharge  of  every  trust,  have  rendered  him  well  nigh  invalo* 
able  to  the  interests  of  this  district.    The  Henry  Sheldon  left  for  her 
field  of  operations  after  one  or  two  trial  trips,  upon  which  she  carried 
supplies  to  the  survey  party  on  the  lower  Arkansas  Kiver,  JauoaiT 
12,  1885,  and  began  snagging  operations  February  7,  1885,  with  ordeif 
to  open  a  channel  right  through  to  head  of  navigation  if  possible,  and 
then  work  back  widening  her  work.     During  February  and  Mareb 
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she  pulled  120  suags,  cat  9,291  trees,  removed  one  drift  pile,  and  dead- 
ened 3,607  trees  and  left  tbe  river  for  miles  from  its  month  in  excellent 
condition  at  medium  stage  of  water.    Her  running  expenses  are  the 
best  proof  of  her  adaptability  to  her  work,  being  notedly  less  than 
-     either  of  the  other  snag  boats  for  the  same  work.    Thus  far  she  ap- 
^:    pears  capable  of  as  much  work  as  the  iron  hulled  boat,  the  C.  B.  Keese. 
Lir;    She  can  be  kept  constantly  employed  when  the  water  is  at  the  proper 
-I'    stage  in  the  Black,  White,  and  other  rivers  tributary  to  them,  and  her 
-i     advent  in  this  section  of  the  district  will  prove  of  inestimable  value  in 
^{     the  judicious  economical  ex])enditure  of  moneys  appropriated  or  that 
r-     may  be  appropriated  for  it. 

.:  A  feat  performed  by  this  boat  upon  the  White  River,  in  connection 
r;  with  its  survey,  will  be  noted  in  its  proper  place.  During  the  months 
^  of  March,  April,  May,  and  June,  the  stage  of  water  was  such  that  the 
:^>  suags  interfering  with  low-water  navigation  could  not  be  reached.  It 
was  therefore  deemed  best  to  lay  the  boat  up  in  ordinary  until  such 
:  time  as  the  balance  available  could  be  used  to  best  advantage.  She 
k;  will  probably  be  used  the  coming  season  under  proper  authority  upon 
the  White  River,  as  her  own  appropriation  is  practically  exhausted. 
Snagging  operations  in  this  stream ^  as  in  others  of  similar  character  in 
this  district,  have  to  be  repeated  annually,  though  not  so  much  so  in 
this  particular  river  as  in  some  others,  on  account  of  the  more  perma- 
nent character  of  its  banks.  There  are  a  few  shoals  that  should  be  im- 
proved by  wing  dams,  and  possibly  a  few  chutes  that  need  closing. 
Taking  all  these  facts  together  it  is  estimated  that  $10,000  could  be 
profitably  expended  during  the  fiscal  year  ending  June  30,  1887.  In 
my  report,  under  General  Orders  No.  13,  Office  of  Chief  of  Engineers, 
series  of  1884,  it  is  intimated  that  no  improvements  are  called  for  above 
the  mouth  of  Current  River.  I  was  led  to  make  that  statement  by  cer- 
tain remarks  made  by  my  predecessors,  to  the  effect  that  railroads  had 
so  changed  the  condition  as  to  practically  render  the  improvement  un- 
necessary. As  there  is  a  wide  difference  of  opinion  as  to  the  policy  to 
pursue  in  matters  of  transportation,  I  prefer  to  withdraw  all  then  said, 
and  to  state  that  the  river  is  susceptible  of  improvement  and  worthy  of 
the  same  as  high  as  Poplar  Bluff,  Mo.,  and  from  such  data  as  I  have 
been  able  to  secure,  the  interest  of  the  common  people  in  the  matter 
of  cheap  transportation  calls  for  such  improvement.  It  is  not  for 
the  engineer  to  enter  into  the  merits  of  river  vs.  rail  transportation; 
but  it  may  be  pertinent  to  add,  that  with  a  river  choked  with  suags  and 
logs,  and  a  railroad  completed  and  operated,  the  only  fair  test  of  the 
demand  for  river  transportation  would  seem  to  be  the  opening  of  the 
river  and  placing  it  for  the  nonce  on  a  par  with  its  rival,  the  railroad. 
It  is  believed  that  after  this  river  is  thoroughly  opened  up,  a  sum  not 
to  exceed  $8,000  per  year  will  keep  it  open  to  navigation,  until  the  coun- 
try becomes  cleared  up,  when  a  less  sum  would  suffice  on  account  of 
the  smaller  number  of  snags  likely  to  be  brought  in  annually. 

COMMERCE. 

^  I  have  been  unable  to  obtain  reliable  data  as  to  the  amount  of  com- 
merce on  this  river.  Large  quantities  of  staves  are  taken  out  of  tbe 
country  bordering  on  the  ujiper  portion  and  shipped  by  rail  at  Poplar 
Bluff.  The  amount  of  cotton  and  other  produce  that  is  taken  from  the 
lower  portion  of  the  river  is  constantly  on  the  increase. 

100  £ 
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Money  statement 

July  1,  1884,  amount  available |l,(63i 

Amouut  appropriated  by  act  approved  July  5,  1884 20,OOUl 

21,(53 
July  I,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $19,438  8*2 

July  1,  1865,  outstanding  liabilities 225  90 

19,664 

Jnly  1 ,  1885,  amount  available 1,5^ 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887     10,UOO 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


EXPKXSE  ACCOUNT. 

Constructing  snag-boat  Henry  Sheldon : 

Pay-roll  for  labor,  &c v $4, 346 

General  supplies 1^590 

Lumber 2,3ttJ 

Hardware  593 

Machinery 4,  lij6 

Furniture g^O 

Freight  on  machinery 2S 

Paints 363 

Safe 60 

Stationery 50 

Telegraph  service 3 

SkiflS 50 

Office  rent 30 

Total 14,721 

Improving  river: 

Pay-rolls  for  labor,  Ac 3^237 

Subsistence  stores 804 

General  supplies 239 

Fuel 295 

Stationery 20 

Machinery 35 

Traveling  expenses 3J 

Lumber 10 

Telegraph  service 

fTotal 4,717 

Grand  total 19,43b 


V  6. 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

This  appropriation  was  made  by  act  approved  July  5,  1884,  and 
the  first  separate  appropriation  made  for  the  entire  river,  if  the  small  on 
of  $10,000,  made  by  act  approved  March  3, 1879,  is  excepted.  Earii« 
appropriation  made  for  this  river,  under  any  head,  wa«  made  by  actaj 
proved  March  2, 1833.  Summing  up  all  the  various  works  of  imprort 
ment,  it  may  be  inferred  that,  prior  to  1833,  this  river  was  much  choko 
with  drift-piles,  logs,  and  snags  in  its  lower  portion ;  and,  say,  from  Bates 
viWe  up,  gT^,\^\\i^T^^Toe.kY  ahoals,  channel  bowlders,  and  overhangioj 
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trees  impeded  navigation.  In  the  originally  adopted  project  snagginj^ 
oi>eration8  figured  largely;  to  these  were  added  blasting  operations  for 
]e<]ge8  and  bowlders,  and  dam-building  to  remove  gravel  bar's  or  to  close 
chutes,  from  tiiAe  to  time,  as  appropriations  warranted  and  commerce 
required.  This  river  has  been  united  so  often  with  the  Saint  Francis,, 
and  again  once  with  the  Black  and  Saint  Francis,  aiid  onc^e  with  the- 
Black  and  Little  Red,  that  having  no  records  in  this  office  ea^^lier  than 
the  first  Annual  Report  of  the  Chief  of  Engineers,  received  after  the  en- 
try of  the  officer  in  charge  into  the  service  in  1873,  it  is  impossible  to  give 
exactly  how  much  had  been  ex))ended  on  the  White  River  to  June  30^ 
1884.  After  a  careful  study  of  tlouse  Ex.  Doc,  No.64,  Forty-eighth  Con- 
gress, first  session,  the  approximate  amount  is  set  down  as  not  under 
$170,000  and  not  over  1200,000.  This  estimate  should  be  given  a  weighty 
8  in  a  scale  of  10.  On  July  1, 1884,  the  river  was  in  excellent  naviga- 
ble condition  for  boats  drawipg  not  to  exceed  3  feet  of  water  from  ita. 
mouth  to  Newport,  Ark.  From  Newport  to  Batesville  there  were  many 
troublesome  snags,  and  from  Batesville  to  Buffalo  Shoals  there  were 
numerous  bad  shoals,  rendering  navigation  very  uncertain.  From  Buf* 
falo  Shoals  to  Forsythe,  Mo.,  there  were  many  fine  reaches  of  river;  bufe 
the  depth  of  water  on  13utfalo  Shoals  and  others  less  dangerous  pre- 
vented any  navigation  at  ordinary  stages  of  water.  The  ffrst  project 
proper,  under  this  separate  head,  was  forwarded  to  your  office  August 
18, 1884,  and  received  back  approved  August  25, 1884,  and,  briefly  stated, 
provides  that  the  $35,000  appropriated  be  "  employed  in  the  general 
wo^Jc  of  improving  the  White  River,  removing  snags  and  bowlders  and 
other  obstructions  to  navigation;  building  wing-dams  to  improve  shoals^ 
repairs  to  plant  and  care  of  same,"  and  "  to  survey  the  river,  as  provided 
for  by  my  predecessor,  accurately,  with  a  view  to  its  improvement  from 
Foi*sythe,  Mo.,  to  as  far  down  as  possible,  at  an  expense  not  to  exceed 
$80  per  mile,"  a  fixed  sum  of  $11,366  to  be  set  aside  for  the  survey.  The 
survey  was' begun  early  in  May,  1885.  and  was  in  progress  at  the  close 
of  the  present  fiscal  year.  Except  wnen  the  interests  of  navigation  re- 
quired immediate  improvements,  it  was  deemed  best  to  do  as  little  work 
ae  possible  until  the  survey  gave  a  better  idea  of  where  the  money  could 
be  applied  to  best  advantage.  Survey  will  be  completed  early  in  next 
fiscal  year,  when  work  will  be  resumed.  To  accomplish  the  work  re- 
ferred to  above  $8,407.37  has  been  expended  during  the  year  ending^ 
June  30, 1885.  The  principal  expenditures  for  improvements  made  dur- 
ing the  fiscal  year  ending  June  30, 1885,  were  made  for  that  portion  of 
the  river  lying  between  Jacksonport  and  Bufialo  Shoals.  As  ^ill  be 
Been  elsewhere,  there  was  an  unexpended  balance  of  the  appropriatioi^ 
for  the  *'  improvement  of  the  White  Biver  between  Jacksonport  and 
Buffalo  Shoals," available  July  1, 1884.  When  this  was  exhausted  work 
was  continued  for  a  short  time  under  this  head.  The  following  is  entered 
here,  taken  from  the  report  upon  improvement  of  White  Kiverbetweei^ 
Jacksonport  and  Buffalo  Shoals. 

^'Active  operations  were  begun  July  7, 1884,  and  continued  until  thi» 
balance  was  entirely  exhausted,  after  which  they  were  carried  on  under 
the  general  head  of  appropriation,  *  Improving  White  River,  Arkansas.^ 
Finding  that  a  light-draught,  low-power,  steam-propelled  snag-boat 
could  be  advantageously  used,  both  for  snagging  and  the  other  purposes 
set  forth  in  the  original  plan,  authority  was  obtained  to  fit  up  the  smalt 
steamer  Picayune,  that  was  lying  idle  at  Pine  Bluff,  for  this  purpose* 
With  little  delay  this  boat  was  fitted  for  the  field,  and  during  the 
entire  season  worked  so  economically  and  effectually  as  to  afford  great 
relief  to  navigation,  and  to  win  high  encomiums  from  the  parties  w^i.^- 
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gating  tbe  river.  Snagging,  cutting  trees,  aud  removiDg  bowlders 
49eeuie4l  to  be  of  first  importance  to  pave  the  way  to  improving  the 
shoals,  and  the  o[)€ration8  were  confined  to  this  work.  This  outfit  did, 
in  proportion  to  its  cost,  tbe  best  work  of  any  oatfit  in  the  district,  due 
to  the  economy  practiced  by  Mr.  E.  F.  Officer,  assistant  engineer  in 
^charge,  whose  rejiort  will  be  found  ap|>ended  and  marked  A.  This 
boat  carried  a  |K)werful  Worthington  pump  and  hose  for  grading,  as 
practiced  at  Pine  Bluff  in  1881-82.  This  pniiip  was  foand  to  be  oi 
f^Tesit  assistance  in  working  the  boat  over  gravel  shoals,  and  enabliog 
ber  to  get  at  her  work  pmper.  In  several  iusUinces  absolutely  impas- 
sable shoals  were  passed  over  in  a  very  short  time  by  the  judicious  use 
ol  this  pump  and  its  appliances." 

In  order  to  take  advantage  of  a  trained  force,  the  survey  was  po8^ 
poned  until  the  spring  of  1885.  The  survey  of  the  Lower  Arkansas 
Kiver  having  been  completed  early  in  April,  the  entire  party  on  board 
the  quarter-boat  was  towed  from  the  mouth  of  the  Arkansas  Hiverto 
Viewport,  on  the  White  River,  and  an  examination  of  engineers,  roilmen, 
&c.,  hehl,  prior  to  the  discharge  of  the  party.  This  provided  a  meaoa 
of  hecuring  the  best  men  of  this  survey  for  the  new  one,  which  woald 
carry  a  reduced  force.  Having  ascertained  b^'  a  reconuaissance  that 
the  quarter; boat  used  on  the  Lower  Arkansas  could  only  be  used  from 
Buffalo  Shoals  down,  a  foreman  was  dispatched  in  March  to  Forsjth, 
Mo.,  to  huild  a  lighter-draught  quarter-boat,  to  be  completed  April  :25, 
1885.  My  plan  was  to  take  advantage  of  the  spring  rise  in  the  river 
and,  if  posHible,  semi  the  new  light-draft  suiig-boat  Henry  Sheldon 
through  to  Forsyth,  with  the  entire  outfit  require<l  for  the  new  boat. 

The  assi^taut  engineer  who  was  to  have  charge  of  tbe  sur>rey  wiU 
engaged  as  custodian  of  the  property  aud  a  few  trusty  men  retaiDHi, 
and  the  balance  of  the  party  dischargeiL  The  snag-boat  at  once  started, 
with  the  old  quarter-boat  in  tow,  reached  the  worst  shoals  without  de- 
lay, but  found  only  10  inches  of  water,  she  drawing  15  inches.  In 
twenty-four  hours  the  river  rose  10  feet.  The  boat  left  the  quarter-boat 
here,  ran  125  miles  and  back  on  the  rise,  unloaded  her  outfit  upon  tbe 
new  quarter  boat,  and  returned  safely  over  the  shoals  before  the  water 
fell.  Special  praise  is  due  to  Captain  Hennegin  for  this  feat,  as  bis 
boat,  the  Henry  Sheldon,  being  135  feet  long,  was  a  very  large  boat  to 
handle  upon  this  reach  of  river.  This  resulted  in  an  enormous  saving 
of  expense  in  the  way  of  transportation,  as  Forsyth  is  25  miles  from 
the  nearest  railway  station.  Subsistence  being  secured,  the  party  wjia 
put  into  the  field  and  work  begun  May  11, 1885.  From  April  28  to  May 
11  the  party  sent  with  the  outfit  attended  to  all  the  minor  details,  so 
that  by  the  time  the  large  force  arrived  they  were  ready  to  conimeuue 
-work,  avoiding  keeping  an  expensive  force  at  work  upon  preliminary 
work.  Satislactory  i)rogress  has  been  made  upon  this  survey  up  to  tbe 
-close  of  the  present  fiscal  year. 

From  all  that  1  can  learn  it  will  be  a  survey  in  keeping  with  the  high 
sStandard  of  excellence  usually  accorded  to  surveys  made  under  theEo 
^ineer  Department.  Every  j)recaution  has  been  taken  to  make  itsucb. 
As  m  the  case  of  the  Lower  Arkansas  River,  each  assistant  engintHjr's 
notes  will  be  submitted  to  this  oflice  for  approval  before  bis  accounts 
are  finally  settled.  The  work  will  be  carried  just  as  far  down  theriver 
.a»s  the  present  funds  will  allow. 

The  balance  of  the $25,000  originally  recommended  by  my  predecessor 
should  be  made  available  as  soon  as  possible  in  order  that  the  present 
plant  be  used  to  complete  the  survey.  As  the  force  now  at  work  is  the 
result  of  a  sifting  process  which  has  given  to  it  some  of  the  best  cinl 
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engineers  in  the  Southwest,  it  is  a  matter  of  great  regret  that  the  entire 
amount  necessary  is  not  available  to  complete  the  work  with  this  force* 
As  soon  as  the  survey  has  advanced  far  enough,  an  outfit  will  be  pat  at 
work  upon  the  improvement  of  the  worst  shoals,  so  far  as  the  unex- 
pended balance  will  admit.  Many  times  this  balance  could  have  beea 
expended  during  the  last  fiscal  year,  but  as  the  balance  on  hand  wa» 
small  at  best,  it  was  thought  advisable  to  wait  until  the  survey  would 
enable  this  office  to  use  every  cent  of  it  where  it  would  tell  to  the  best 
advantage.  No  interests  of  navigation  have  suffered  by  the  delay,  and 
when  the  amount  has  been  finally  expended  it  is  expected  that  lasting: 
benefit  will  be  conferred  upon  the  interests  referred  to.  As  in  the  sur- 
vey,  so  in  the  improvement,  it  will  be  possible  during  the  coming  sea- 
son to  put  the  very  best  of  the  men  of  this  district  into  the  field,  insur- 
ing economical,  rapid,  and  successful  work.  In  accordance  with  au- 
thority received  from  the  Office  of  the  Chief  of  Engineers,  the  quarter- 
boat  used  for  the  survey  of  the  Lower  Arkansas  River  being  more  roomy 
will  be  used  for  che  survey  party  from  Buffalo  Shoals  down,  and  the  new 
quarter-boat  will  be  used  for  the  working  parties  for  the  shoals,  an 
economy  in  plant  gained  by  waiting. 

The  rommerce  upon  the  White  Elver  during  the  past  fiscal  year  is  a» 
follows : 

Cotton bales..  21,210 

Cottoii-soed sacks. .  35,  OUO 

Cotton-Kt^ed tons..        510 

Meirhaudise do...  10.575 

This  represents  the  amount  actually  carried  by  two  steamers  during 
the  time  specified.  There  are  other  small  steamers  doing  a  desultory 
trade  that  would  bring  this  amount  up,  but  it  is  found  difficult  to  get 
reports  from  them.  This  tra<le  is  principally  below  Buffalo  Shoals.  At 
present  there  is  little  or  no  traffic  above  Buffalo  Shoals.  Recent  min- 
eral developmei\ts  in  the  valley  of  the  Upper  White  River  bid  fair  to 
give  commerce  an  impulse  hitherto  unkfiown.  Just  prior  to  mailing  re- 
ports the  letter  appended  and  marked  B  was  received. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 ...... |35, 000  00 

Jul3'  1,  18H'>,  amount  expendoil  during  liscal  year,  exclusive  of 

.  outstanding  liabilitirH  July  1,  1884 |8,407  37 

July  1,  18H5,  outstanding  liabilities 1,781)  02 

10, 193  39 

Jul^  1,  188:»,  amount  available 24.806  61 


EXPENSE  ACCOUNT  FOB  TEAR  ENDING  JUNE  30,  1885. 

Pay-roll,  labor,  &o $6,397  67 

Bubsietence  supplies f;55  71 

Fuel 252  7S 

Lumber 279  23. 

General  supplies 366  73- 

Traveling  expenses 502  2(^ 

Stationery 53  11 

Telegraph  service 3  1^ 

Express  service 1  9S 

Total 8,412  4T 
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A.— KCPORT  OF   MB.   K.   F.   OFFICKB,   ASSUTAXT  ZSGOTKBJt. 

Pnnc  Bluff,  Abs.,  Jf«f  13,  l?^ 

Sir:  I  have  the  honor  to  sabmit  the  following  n'port  of  operations  for  improrisf 
^he  Whit<?  Kirer  from  Jac'ki»onport  to  Bnlfalo  ShoaU,  e^iewMug,  from  An^fotf  13, 
1^384,  until  D*f<:4fiiil>er  20,  Ir^t ;  aliio  improriiig  thin  rirer  below  Newport  frota  tbedatt 
iMit  iiieiitif»ned  antil  December  *29,  IB^ 

On  AagiiKt  13  I  ajwomed  charge  of  the  United  States  steamer  Pi ca^^ne  and  bar^ 
•at  NewiKirt,  and  baring  selected  from  the  latter  two  flat«  and  one  qoarter-boat  pro- 
'Ceedeil  to  put  them  in  readiness  to  take  np  the  river.  The  steamer  was  sapplied  wiU 
^  <<  l^r)  Providence  steam  capstan  having  cylinders  4  inches  in  diameter  aod  6-mck 
•troke,  together  with  shear  poles  aod  tl^  necessary  rigging  to  be  used  for  Tcrtieil 
lifU. 

Above  Jacksonport  the  river  consists  of  reaches  of  comparatively  gc^ntle  water  cso- 
nec'ted  by  shoals  or  rapids  of  steep  inclination,  and  as  a  consequence  of  this  haviif 
•wift  current.  These  may  be  divided  into  two  classes:  fir»t,  rapids,  and  aecosil 
•boals,  l>oth  of  which  render  navigation  difficult.  The  *' rapids  "^  arv;  those  pUcei 
having  excessive  inclination,  but  at  the  same  time  with  banks  near  to  each  other. 
Here  there  is  always  water  of  sufficient  depth,  but  the  difficulty  consiats  in  stemmiij 
Che  swift  water  ascending  them. 

Between  Jacksonport  and  Bnffalo  there  are  only  two  places  of  this  character,  ^ 
IVolf  Bayou  and  "The  Rapids."  All  the  others  may  be  classed  wiih  the  '*  shoalf^'' 
where  the  inclination  of  the  river  is  great,  the  latter  being  at  the  same  time  wide  said 
consequently  shallow.  In  addition  to  removing  obstructions,  it  waa  originally  ii* 
tended  to  improve  these  places  by  building  wing-dams  to  concentrate  the  water. 

On  going  up  the  river,  however,  so  many  snags  were  found  in  the  channel,  that  tk 
<aeason  was  mostly  spent  in  removing  tliem  and  cutting  overhanging  trees.  The  dial 
t>nilt  will  l>e  described  further  on,  as  will  also  the  bowlders  removed  from  the  cbaa* 
ael.  On  September  1  the  boat  was  taken  up  to  Black  Island,  where  work  was  eon* 
menced,  and  from  there  we  proceeded  to  work  up-stream  as  far  aa  Buffalo  Sboak 
The  results  accomplished  are  tabulated  and  attached.  On  retuming  to  Newport 
•orders  were  received  to  go  below  that  place  and  commence  snagging.  This  was  dooe^ 
lint  on  account  of  high  water  but  few  obstructions  were  met  with.  Those  destrojed 
will  lie  found  tabulated.  On  reaching  Devall's  Bluff  orders  were  received  to  reton 
^  Newport  for  a  hoisting  engine,  and  transport  the  same  to  Pine  Bluff,  Ark.  Tkii 
we  proceeded  to  do,  arriving  at  the  last-mentioned  place  on  January  15,  1885,  where 
^e  crew  was  paid  off  and  the  boat  transferred  to  the  assistant  engineer  in  charge 
4here. 

The  table  at  the  lower  end  of  this  sheet  gives  the  total  expense  of  the  work: 

^nags  removed  between  Jacksonport  and  Buffalo  Shoals,  total 484 

"Overhanging  trees  cut  and  deadened  between  Jacksonport  and  Buffalo  Shoals: 

Total  cut 1,137 

Total  deadened I* 

In  addition  to  the  snags*  removed  and  overhanging  trees  cut,  the  following  work 
"was  performed. 

Bowlders. — One  containing  20  cubic  feet  was  taken  from  Cackling  Pallet  Sbcil 
This  was  considered  very  dangerous  to  boats,  as  it  was  sharp  and  in  the  center  of  • 
«wift  channel.  One  was  taken  from  Betsy  Gill  Shoal,  containing  37  cubic  feet.  Tve 
"weie  taken  from  Bates  Shoal,  containing  11^  cubic  feet  and  45  cubic  feet  respectivelj. 
Total,  four  bowlders,  containing  113^  cubic  feet. 

i^olid  rock, — At  Porter  Hodge  ;^hoal  two  large,  sharp,  projecting  rooks  were  foosi 
-which  could  only  be  removed  by  blasting.  For  this  purpose  seven  holes  were  drilled 
•in  them,  but,  not  having  the  necessary  explosives,  they  were  not  taken  out.  T»o 
orocks  at  Buck  Island  were  similarly  treated,  and  all  these  will  be  removed  when  next 
▼isited. 

fVitig-dams. — At  Wyatt  Shoul  we  encountered  very  shallow  water,  and  here  it  wii 
decided  to  concentrate  it  by  weans  of  dams  bnilt  of  brush  and  gravel. 

Nuiiil)er  I.  An  island  chute  near  the  south  bank  was  closed  accordingly,  the  «rork 
^eiiig  50  feet  long,  2|  feet  high,  and  ti  feet  wide,  the  volume  of  material  required  be 
ing  28  cubic  yanlH. 

Niiiiiber  2  was  built  nearly  op])08ite  Number  1,  and  projects  out  from  the  north 
4)aiik.  The  average  Height  is  '^  feet,  width  6  fo«*t,  and  length  60  feet,  and  contain* 
^*]^  ruble  yards. 

Niiuiher  3  w»H  built  at  CNeal's  Shoal,  and  conneetjj  the  lower  island  with  thenortii 
bank.  Ii  i.i  4^  feet  high,  6  feet  wide,  and  47  feet  long,  and  contains  47  cubic  yanU 
Total,  three  daniH,  containing  108^  culdc  yards. 

JSuagH  removed  between  Newijort  and  Devall's  Bluff,  total,  17. 


^ 
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Total  expense  of  work. 


Date. 


Angnst,  1884 

Sept  mber,  1884. 
October,  1884.... 
l^orember,  1884. 
Dtoember,  1884 
January,  1885  . . . 


Total 


Labor. 


$694  44 
700  84 
810  68 
091  51 
650  85 
265  01 


3,  819  33 


Material. 


195  95 
94  53 
50  93 
28  33 

100  02 
40  92 


410  68 


Sabsistenoe. 


$138  01 
177  80 
195  54 
160  44 
142  94 
60  00 


874  73 


Total. 


$928  40 
978  17 
1,057  15 
880  28 
890  81 
365  93 


5, 104  i4 


In  the  upper  portion  of  the  river  we  were  greatly  assiHted  in  fretting  over  bars  by 
the  use  of  a  large  Wortbington  painp,  with  whioh  we  washed  out  the  channel.  This 
acfai  on  large  gravel  as  well  as  on  sand,  but  it  requires  a  longer  time  to  effect  as  much 
work. 

Very  respectfully,  your  obedient  servant, 

E.  F.  Officer, 
Capt.  H.  S.  Taber,  AMietant  Enginnr. 

Corps  of  EnginetTBy  U,  S,  Armjf. 


B.— COMMERCIAL  STATISTICS. 

Melbourne,  Ark.,  July  14,  1885. 

Sir:  The  limit  of  the  20th  instant  bein^  three  days  in  advance  of  m  mass  meeting 
called  at  this  place  with  a  view  to  organizing  in  the  mati^er  of  transportation  facili- 
ties and  for  the  purpose  of  collecting  accurate  statistics  of  tonnage  according  to 
careful  investigation,  we  beg  to  submit  tlie  following  iu  behalf  of  Izard  County: 

The  actual  tonnage  at  present  paid  for  in  the  county  and  of  which  there  is  record 
approximates  2,000,000  pounds.  In  this  nothing  is  included  of  cattle,  lumber,  and 
^rain,  a  reasonable  ascertainment  of  which,  in  pounds,  it  is  impnsAible  to  arrive  at 
until  following  the  proposed  organization.  That  it  is  not  inconsiderable  in  the  ag- 
g^regate  is  borve  out  in  the  ceuMus  reports  of  1860,  for  of  the  whole  area  of  the  county 
ander  cultivation  in  farms  9,029  acres  were  in  cotton,  21,728  in  corn,  4,913  in  oats, 
4,8^  in  wheat,  and  to  which  at  present  date  there  is  to  be  added  a  general  increase 
of  !U)  percent.  Under  the  head  of  stock,  the  present  freights  (first  class),  the  reduc- 
tion is  from  $1.78  to  $1.25  per  hundred  pounds.  Any  further  iuformation  upon  this 
bead  we  shall  be  glad  to  furnish  should  you  do  us  the  honor  of  communicating  your 
desires  in  the  premises.  It  is  the  intention  at  oui' general  meeting  to  memorialize  our 
Congressman,  Hon.  S.  W.  Peel,  and,  his  well-known  devotion  to  his  people  being  nn- 
derstood,  it  is  anticipated  that  your  Department  will  have  his  most  zealous  support 
as  refers  to  our  share  in  the  matter  of  White  River.  The  organization  alluded  to  is 
to  take  place  at  Melbourne,  on  the  23d  instant,  and  is  to  be  a  county  branch  of  the 
**  White  River  Transportation  League.'' 

With  considerations  for  your  eminent  abilities,  and,  as  throughout  all  Arkansas, 
with  much  gratitude  for  your  mindful  correllation  of  trying  duties  to  the  needs  ana 
exigencies  of  our  commerce,  we  have  the  honor  to  be,  * 

Very  respectfully,  your  obedient  servants, 

R.  L.  Landers.  . 

H.  H.  H INKER. 

T.  P.  Powell. 
D.  Brown. 
Capt.  H.  S.  Taber,  Landers  &  Co. 

U,  S,  Engineers. 


V7. 

IMPROVEMENT  OF  WHITE  EIVER*  ABOVE  BUFFALO  SHOALS,  ARKANSAS. 

• 

Before  any  work  was  ever  done  on  this  particular  reach,  the  channel 
at  low  water  was  much  choked  by  lo^s.  In  many  places  larp^e  bowlders 
rendered  navigation  danfjerous  or  impossible,  and,  i»)  numerous  places, 
gravel  and  rock  shoals  existed,  which  held  the  water  in  pools.  In  shorty 
it  was  a  stream  to  which  lock  and  dam  or  u\ov^\S\^  v\v\\w^  ^c^vsW  w!\'^ 
he  applied  with  any  permanent  success.    TU^  ^t^t  ^^^yv^oV'^xvvXXw^  ^^a 


\v 


(i  ; 


tions.     How  much  of  the  others  weut  tothis  reach  cannot  be determii] 
from  the  records. 

This  exi)en(litiire  has  relieved  navigation  very  mucb,  but  was  ' 
small  in  auiount  to  cover  onlv  a  few  miles  immediately  above  Buff 
Shoals.  No  money  was  expended  during  the  year  ending  June  30, 18 
partly  because  of  a  desire  to  use  plant  in  use  elesewhere,  but  mail 
to  husbiiud  the  small  balance  until  the  survey  contemplated  sho 
show  where  it  couUl  be  used  to  the  best  advantage.  The  survey  ^ 
in  progress  at  the  close  of  the  ti»cal  year  ending  Juno  30,  1SS5. 
avoid  repetitiiin,  all  matter  pertaining  to  this  reach  of  the  river  that 
lates  to  how  much  can' be  profitably  expended  during  the  fiscal  y 
ending  June  30,  1887,  and  how  this  shall  be  expended  and  with  w 
object,  is  placed  under  the  general  head,  "Improving  the  White  Ri^ 
Arkansas,''  as  it  is  understood  that  this  heading  is  to  be  used  in  fut 
for  the  White  River  improvement. 

Total  appropriations ^4^  OC 

Amoiiut  expended  to  Jnly  1,  1884 23, 1? 

Money  statement. 

July  1,  1884,  aiuonnt  available ^Sl 

July  I,  18Hr>,  amount  available ttl 

Amount  (estimated)  required  for  completion  of  existing  project ( 
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The  coraraerce  upon  the  White  River  during  the  past  fiscal  year  is  as  foUows: 

Cotton bales..  21 

Cotton-seed , sacks..  35 

Cotton-seed tons.. 

Merchandise do  . .  10 

Tbisjepreseut«  the  amount  actually  carried  by  two  steamers  during  the  time  8f 
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V8. 

IPROVEMENT  OP  WHITE  RIVER,  BETWEEN  JACKSONPORT  AND  BUF- 
FALO* SHOALS,  ARKANSAS. 

Before  any  work  was  done  on  this  reach  of  river  its  channel  was  mach 
>8tractecl  by  logs,  bowlders,  snags,  overhanging  trees,  and  by  gravel 
loals.  The  natural  channel,  even  at  extreme  low  water,  had  in  most 
aces  sufficient  depth  to  meet  the  requirements  of  the  boats  navigating 
e  river,  provided  that  the  above  obstacles  were  removed.  Theorigi- 
i\  project  contemplated  the  removal  of  these  obstacles  by  snagging 
aerations,  by  blasting,  and  by  the  erection  of  wing-dams.  This  was 
terward  modified  so  as  to  provide  for  a  survey  of  the  river  and 
ore  thorough  improvement  thereafter.  Up  to  June  30, 1884,  $74,690.94 
ul  been  expended  on  this  reach  of  river.  This  had  removed  many 
jwlders,  improved  the  worst  shoals,  and  cleared  the  river  from  Jack- 
uport  to  Bates ville  pretty  ett'ectually  of  sna^s,  and  reasonably  so 
)ove  Batesvilje,  rendering  navigation  much  safer,  but  much  remained 
ill  to  be  done,  especially  between  Batesville  and  Buffalo  JShoals.  Sev- 
hI  of  my  predecessors  lunl  ur^ed  during  this  period  the  necessity  for 
I  accurate  instrumental  survey  to  determine  what  should  be  the  final, 
dical,  and  complete  improvement  of  the  stream.  As  early  as  1876 
ajor  Suter  set  forth  the  desirability  of  such  improvement,  and  sub- 
itted  an  estimate  of  $710,234.37  for  the  work. 

Duringthe  ti  scalyear  ending  June30,1885,thesmallbalanceof  $4,309.06 
mainiug  of  the  total  referred  to  above,  was  exi»ended  principally  in 
laguing  operations  between  Batesville  and  Buffalo  Shoals,  aini,  taken 
conjunction  with  the  new  appropriation  for  improving  White  River,  Ar- 
insas,  threw  the  work  all  to  improving  the  shoals,  which  was  begun,  but 
ispended  on  account  of  high  water.  There  was  transferred  to  me 
|r  Maj.  M.  B.  Adams,  $4,309.06  July  3,  1884.  Active  operations  were 
jgun  July  7,  18S4,  and  continued  until  this  balance  was  entirely  ex- 
iusted,  after  which  they  were  carried  on  under  the  general  hejwl  of 
)propriation  **  Improving  White  River,  Arkansas."  Finding  that  a 
ijht  draught,  low  power,  steam-proj)elled  snag-boat  couhl  be  advan- 
geously  used  both  for  snagging  and  the  other  pnrposes  set  forth  in 
e  original  plan,  authority  was  obtaine<l  to  fit  up  the  small  steamer  Pica- 
me  that  was  lying  idle  at  Pine  Bluff  for  this  purpose.  W^ith  little 
;lay  this  boat  was  fitted  for  the  field,  and  during  the  entire  season 
orked  so  economisally  and  effectually  as  to  att'ord  great  relief  to  navi- 
ition,  and  to  win  high  encomiums  from  the  parties  navigating  the 
ver.    Snagging,  cutting  trees,  and  removing  bowlders  seemed  to  be 

*  first  importance  to  pave  the  way  to  improving  the  shoals,  and  the 
)erations  were  confined  to  this  work.    This  outfit  did,  in  proportion 

•  its  cost,  the  best  work  of  any  outfit  in  the  district,  due  to  the  economy 
^acticed  by  Mr.  B.  F.  Officer,  assistant  engineer  in  charge,  whose  re- 
>rt  will  be  found  appended.  This  boat  carried  a  powerful  Worthing- 
n  pump  and  hose  for  grading,  as  practiced  at  Pine  Bluff'  in  1881-'82. 
[lis  pump  was  found  to  be  of  great  assistance  in  working  the  boat 
^er  gravel  shoals  and  enabling  her  to  get  at  her  work  proper.  In 
iveral  instances  absolutely  impassable  shoals  were  passed  over  in  a 
)ry  short  time  by  the  judicious  use  of  this  pump  and  its  appliances. 
Work  proposed,  statistics  in  regard  to  commerce,  &c.,  will  be  found 
it  forth  under  the  general  heading,  "  Improving  the  White  River,  Ar- 
msas  and  Missouri."  To  avoid  confusion,  a  money  statement  of  this 
)ad  of  appropriation  is  made  as  follows : 
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Machinery 450 

Orneral  sapplies 773 

Stationery 72 

Lumber 20 

Registry  feea 9 

Fuel •. 95 

Office  rent 30 


4,909 


Vq. 

IMPROVEMENT  OF  WHITE  AND  SAINT  FRANCIS  RIVERS. 

The  original  condition  of  these  rivers,  the  originally  adopter!  projc 
for  their  improvement  are  all  to  be  referred  to  in  reports  under  w 
beads  of  appropriation,  which  very  properly  separate  two  rivers  i 
quiring  such  different  appliances  for  carrying  on  their  improvemfi 
There  was  turned  over  to  the  present  officer  in  charge,  by  bis  pred 
cessor  on  July  3,  1884,  a  small  balance  of  $724.67,  wbieb  was  expeink 
in  caring  for  property  and  in  the  running  exx>enses  of  the  snagbo 
Wichita,  which  was  transferred  to  the  Saint  Francis  River,  for  oi 
month.  As  the  records  of  the  office  showed  that  the  White  Kiver  hi 
already  had  its  portion  of  the  last  appropriation,  this  balance  was  q9« 
in  caring  for  property  in  the  White  Kiver  until  the  new  appropriatic 
for  that  river  became  available,  and  in  bearing  its  proportion  of  the o 
fice  expenses,  and  then  the  n^mainder  was  used  in  the  running  expense 
of  the  snag-boat  W^ichita,  which  operated  about  one  mouth  on  the  lovi 
Saint  Francis,  affording  much  relief  to  navigation  by  removing  snai 
and  cutting  overhanging  trees.  All  further  matter  relating  to  thefi 
ture  improvement  of  the^e  rivers  will  be  found  under  the  new  heads  < 
appropriation,  '*  Improving  the  White  River,  Arkansas,"  and  "  Impro^ 
ing  the  Saint  Francis  River,  Arkansas."  To  avoitt  confusion  a  niooe 
statement  is  added  to  show  how  this  appropriation  has  been  exhauster 
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BXPRNSK  ACCOUNT,  IMPROVING  WHITE  AND  SAINT  FRANCIS  RIVERS,  ARKANSAS. 

Pay-roll,  labor,  &c $507  00 

Subsistence  supplies 177  37 

Fuel 31  26 

Traveling  expenses 15  04 

Total 730  67 


Vio. 

IMPROVEMENT  OF  SAINT  FRANCIS  RIVER,  ARKANSAS. 

This  appropriation  wa«  made  by  act  approved  July  5, 1884,  and  is  the 
first  separate  appropriation  made  for  the  entire  river.  Earliest  appro- 
priation made  for  this  river  under  any  head  was  made  by  act  approved 
March  2,  18.33.  Summing  up  all  the  various  works  of  improvement,  it 
may  be  inferred  that,  prior  to  1833,  this  river  was  much  choked  with 
drift-piles,  logs,  and  snags,  and  its  waters  spread  out  through  a  great 
variety  of  sloughs,  while  overhanging  trees  added  to  the  difficulties  of 
navigation.  In  the  originally  adopted  project  snagging  operations 
figured  largely,  and  attempts  have  been  made  to  close  up  some  of  the 
many  sloughs. 

This  river  has  been  united  so  often  with  the  White  River,  and  also 
with  the  Black  River,  that,  having  no  records  in  this  office  earlier  than 
the  First  Annual  Report  of  the  Chief  of  Engineers,  received  after  the 
entry  of  the  officer  in  charge  into  the  service  in  1873,  it  is  impossible  to 
give  exactly  how  much  had  been  expended  upon  the  Saint  Francis 
Kiver  to  June  30,  1884.  After  a  careful  study  of  House  Ex.  Doc.  No. 
64,  Forty-eighth  Congress,  first  session,  the  approximate  amount  is  set 
down  as  not  under  $70,000,  or  over  $100,000.  This  estimate  should  be 
given  a  weight  8  in  a  scale  of  10.  On  July  1, 1884,  the  river  was  in  an 
excellent  navigable  condition  from  its  mouth  as  high  as  Wittsburg  at 
medium  stage  of  water.  During  high  water  boats  have  been  as  high  as 
liester's  Landing.  From  Lester's  Landing  to  Saint  Francis  the  ;:iver 
was  very  badly  choked  with  drift  and  divided  into  man}'  channels,  thus 
cutting  off  a  rapidly  developing  section  from  all  facilities  of  transpor- 
tation. 

The  first  project  proper  under  this  head  was  forwarded  to  the  office 
of  the  Chief  of  Engineers,  October  13,  1884,  and  received  back,  ap- 
proved, October  21,  1884,  and,  briefly  stated,  provides  that  the  $12,000 
appropriated  be  expended  in  building  a  strongly-built  decked  scow, 
drawing  from  10  to  12  inches  of  water,  supplied  with  suitable  appli- 
ances fur  removing  obstructions,  with  accommodations  for  the  working 
party,  and  that  this  boat  be  run  about  five  mouths,  wherever  its  services 
were  most  needed  by  the  interests  of  navigation.  The  scow  to  cost  not 
over  $4,000,  and  her  running  expenses  not  to  exceed  81,500  per  month. 
After  a  careful  investigation,  from  which  it  ai)peared  that  no  interests 
of  navigation  would  suffer  so  much  by  delay  as  they  mi;;ht  by  puitiug 
a  weak  force  into  the  field,  it  was  determined  to  let  this  work  rest  until 
the  most  excellent  foreman  and  his  unusually  good  I'orce  should  have 
finished  upon  the  Saline  River.  Moreover,  it  had  become  ap|)arent  that 
the  personal  supervision  of  the  officer  in  charge,  combined  with  the 
management  of  judiciously  selected  foreman,  had  resulted  in  building 
several  boats  in  Little  Rock  at  a  marvelously  low  cost.    These  facts  led 
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to  the  first  work  being  began  upon  the  boat  January  12,  1885,  the  ear- 
liest  date  at  which  the  ways  were  available. 

Great  care  wa«  taken  in  the  selection  of  material  and  in  carrying  the 
work  forward.  Special  study  was  made  of  conditions  under  which  the 
boat  must  work,  which  included  the  examination  of  an  old  boat  that 
formerly  worked  upon  this  river.  During  this  stud}^  it  appeared  that 
much  greater  work  could  be  done  by  so-called  hand  snag-boats  if  they 
were  given  greater  bearing  surface  under  the  bow,  and  greater  strength 
of  hull  to  take  up  the  strains  produced  by  the  heavy  weight  suspended 
forward  when  a  snag  is  being  lifted.  In  constructing  the  boat,  thereto^ 
she  was  made  broader  than  the  chartered  boats  formerly  used,  and  her 
bow  was  made  longer,  giving,  in  addition  to  greater  l>earing  surfaee, 
more  space  to  handle  the  snagging  appliances.  It  may  be  added  here 
that  this  arrangement  has  resulted  in  the  boat's  astonishing  old  riTer 
men,  by  handling  one  enormous  snag  already  that  had  been  abandoned 
by  several  previous  outfits,  and  which  alone  has  cost  the  loss  of  euougii 
rafts  to  pay  for  the  new  boat  two  or  three  times  over. 

To  give  the  hull  necessary  strength  without  bringing  any  frameww-k 
above  the  deck  was  quite  a  difiBcult  problem,  but  was  finally  success- 
fully solved  by  a  Mr.  Bucher,  by  putting  in  three  arches,  well  trussed, 
parallel  to  the  longest  axis  of  the  hull,  one  attached  to  each  gunwale 
and  one  on  the  central  line.  By  the  terms  of  the  project  approved  in 
the  Office  of  the  Chief  of  Erigineers,  if  it  were  possible  to  build  the  boat 
for  $3,000  the  outfit  was  to  be  uuule  more  complete  by  the  parch;iseof 
a  second-hand  boat  worth  $2,000  at  the  nominal  price  of  $1,000.  This 
matter  was  compassed,  and  as  this  old  boat  had  machinery  on  it  worth 
$800  or  more,  the  Saint  Francis  River  now  has  an  outfit  that  cannot  easily 
be  surpassed,  and  still  has  a  balarjce  of  $268.74  of  the  $4,000  for  tfce 
boat,  which  will  be  utilized  in  purchasing  new  machinery  when  the  old 
becomes  worn. 

It  should  be  borne  in  mind,  as  indicating  what  may  be  done  by  clo* 
supervision,  that  the  |)resent  boat,  which  is  known  as  the  A.  B.  Joha- 
son,  is  superior  to  the  boats  ordinarily  built  for  $4,000,  cost  less  than 
three  fourths  as  mucli,  and  has  alongside  of  her  a  second  boat  for  stor- 
age and  for  transporting  pieces  of  logs,  &c.,  to  the  banks  worth  atl«is: 
$1,500,  making  a  total  valuation  of  plant  as  ordinarily  estiniateil  of 
$5,500,  all  at  an  actual  cost  of  less  than  $4,000.  It  is  believed  that  this 
proves  that  it  was  ''most  economical  and  a<lvantageoas  to  the  Govera- 
merit  to  execute  this  work  by  hired  labor  and  by  the  purchase  of  mat^ 
rial  in  open  market.''  The  foreman  who  was  to  operate  her  being  ne^^ 
to  build  a  quarter-boat  at  Forsythe,  Mo.,  the  boat.after  being  completed 
was  laid  up  from  March  10, 1885,  to  May  3,  1885.  As  soon  as  this  fore- 
man  was  available  the  outfit  of  the  boat  was  completed,  and  she  left  ^ 
her  work  May  21,  1885.  From  that  time  to  the  close  of  the  fiscal  yen 
she  pulled  196  snags,  cut  653  overhanging  trees. 

Her  manifest  capacity  has  secured  for  her  the  most  hearty  co  opef»- 
tion  experienced  in  this  district.  With  one  exception  the  river  boats 
have  towed  or  will  tow^ier  from  position  to  position  without  charge,aBd 
the  citizens  of  the  upper  river  maintain  a  pilot  upon  her  at  their  owi 
expense,  that  the  money  may  go  as  far  as  possible  in  snagging  opff*^ 
tious.  The  present  appropriation  will  be  used  as  judiciously  as  possiUf 
to  open  a  narrow  channel  as  high  as  Saint  Francis,  Ark. 

To  maintain  and  widen  this  will  require  at  least  $8,000  annually  kf 
aeveraV  ^^ax^.  TXi'Kt^  \^  \iQ  tvver  in  the  State  that  is  more  worthy^ 
impTOvem^Tit\\iX>^^^^^«^^"^^^^'^'^'^'^'^^  '\N^^\aa^c<^«,tudy  I  have  gives 


> 
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ream  and  the  coantry  th^  more  interesting  the  study  becomes,  and 
ore  convincing  the  argnmeuts  in  favor  of  opening  up  the  river, 
no  transportation  except  the  wagon,  a  fertile  section  rapidly  set- 
up between  Lester's  Lauding  and  Saint  Francis  would  at  once  pour 
trough  this  channel  its  products,  adding  many  times  the  sum  re- 
1  for  the  improvements  to  the  material  prosperity  of  the  country, 
atever  decision  may  be  rendered  as  to  the  desirability  of  further 
iditure,  the  river  now  has  a  plant  of  its  own,  peculiarly  adapted  to 
»rk,  and  can  be  cared  for  at  a  very  small  outlay.  It  would  be  bet- 
put  the  river  in  excellent  shape  before  the  plant  deteriorates,  and 
believed  that  after  a  few  years  of  thorough  work  the  river  will 
ain  itself.  As  to  future  demands,  the  development  of  the  country 
lone  decide  what  these  will  be.  It  may  be  that  dredging  the  sunk 
to  bring  the  river  back  to  its  own  channel  may  be  warranted  in 
to  come,  and  that  low-water  navigation  may  be  demanded.  At 
at  the  prospect  is  too  remote  to  devote  time  to  plans  and  estimates 
ese  improvements. 

ters  were  sent  several  weeks  prior  to  the  Ist  of  July,  to  several 
;s  interested  in  the  river,  for  statements  of  the  commerce,  but  no 
)rs  have  been  received,  so  that  the  statistics  as  given  in  former 
are  again  submitted. 

bales..  28,000 

i-seed tons..  15,100 

'. bushels..  5,000 

laneous  freight tons..  10,000 

Money  statement. 

it  appropriated  by  act  approyed  Jaly  5,  1884 $12,000  00 

,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

banding  liabilities  July  1,1884 $7,462  58 

,lft85,  outstanding  liabilities 932  10 

8,394  68 

,  1885,  amount  available 3,605  32 


unt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      8, 000  00 
aitted  in  compliance  with  requirements  of  section  2  of  river  aud 
rbor  acts  of  1866  and  1867. 


8K  ACCOUNT  IMPROVING   SAINT  FRANCIS    RIVER,   ARKANSAS,  FOR    YEAR  END- 
ING JUNE  30,  18d5. 

lis,  labor,  &c $4,034  88 

ing  expenses 129  88 

tence  supplies 443  57 

il  supplies 906  23 

5r 51-2  2:i 

243  88 

ore 135  52" 

rent 30  00 

25  55 

w 60 

aph  services 24 

loat  and  supplies 1,000  00 
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IMPROVEMENT  OF  SALINE  RIVER,  ARKANSAS. 

Before  any  iinj)roveraeiit8  were  nia^le  in  this  river  its  channel  was  ob- 
structed by  snags,  lop:8,  drift-piles,  and  overhanging  trees,  and  by  slioak 

Th»'  original  plan  lor  the  improvement  of  this  river  contemplati^ the 
rendering  of  its  channel  navigable  as  high  as  practicable  (or  as  con- 
merce  demanded)  by  the  removal  of  snags  and  logs  and  by  cutting  over- 
hanging trees,  and  then  further  improvement  of  the  sboals  if  the  com- 
merce  warranted.     There  was  expended  upon  this  river  up  to  June  30, 
1884,  $15,807.18.     This  had  given  much  relief  to  navigation,  but  there    I 
still  remained  between  Longview  and  the  month  many  obstructions  of 
the  classes   named.     During  the  fiscal  year  ending  Juue  30,  18S5, 
$5,074.52  have  been  expended.     This  has  practically  cleared  the  rirer 
of  snags,  overhanging  trees,  logs,  and  drift-piles.      My   predecessor^ 
Maj.  M.  B.  Adams,  transferred  to  me  $632.82  on  July  3,  1884.     Actire 
operations  had  then  been  begun,  and  these  were  continued  without  iuter- 
ruption  until  December  20,  J  885.    The  boat  and  plant  fouud  ou  the  river 
wa^  continued  in  use  until  the  new  appropriation  became  available.  It 
was  then  deemed  more  economical  to  build  auotner  boat  to  work  fritli 
it.    This  was  accordingly  done  in  accordance  with  plans  approved  by 
the  Chief  of  Engineers,  and,  as  a  result,  this  outfit  made  a  record  oif 
which  any  hand  snag-boat  outfit  need  not  feel  ashamed.     An  expeii 
ienced  foreman,  who  has  been  in  this  district  six  or  seven  years,  Mr. 
E.  C.  Wiley,  had  charge  of  this  work,  and  despite  the  heat  and  fever 
has  placed  the  river  in  most  excellent  condition.    Work  wsls  suspeuded 
for  lack  of  funds  December  20 ;  a  small  balance  of  $649.53  being  re- 
served for  the  care  of  the  property  until  final  action  may  be  taken  oo 
the  question  of  further  improvement.  .  The  report  of  Mr.  Wiley  is 
appended  and  marked  A.    This  gives,  in  a^concise  form,  the  deUili 
of  the  work.    I  would  simply  invite  attention  to  the  excellent  record 
of  this  outfit.     During  the  season  1,200  logs  and  snags  were  removed 
from  the  stream,  3,985  overhanging  trees  were  cut  down,  and  l,4d3 
trees  deadened.    Too  much  praise  cannot  be  given  to  Mr.  Wiley  for 
this  work.    He  has  been  in  the  district  several  years,  and  I  can  bet 
note  that  could  the  appropriations  but  be  made  continuous  on  all  works 
from  beginning  to  completion,  thus  enabling  us  to  retain  exx)erieDoed 
men,  as  in  this  instance,  it  would  be  a  great  gain  to  the  public  service 
It  will  be  seen  from  Mr.  Wiley's  import,  also,  that  at  present  there  18 bat 
little  commerce  upon  the  riv.er.    That  this  stream  will  at  some  time  be 
a  valuable  artery  of  commerce  there  seems  little  room  for  doubt;  bat  it 
present  the  country  is  not  sufiiciently  settled.    It  would  seem  ad vinbki, 
now  that  it  is  pretty  well  cleaned  out,  to  watch  the  result  in  the  way  of 
developing  the  country  before  another  appropriation  is  made.    For* 
year  or  two  the  river  will  remain  in  its  present  condition,  and  this  iriD 
give  time  to  see  whether  it  will  be  improved  by  the  boats,  and  Umb 
from  $5,000  to  $6,000  a  year  could  be  profitably  expended  in  secomf 
an  open  river  as  far  up  as  Driftwood.    The  fact  that  the  raUroads  no* 
take  the  freight  is  no  argument  that  the  river  no  longer  is  needed.   Witk 
ample  facilities  for  water  transportation  this  freight  is  very  likely  largely 
to  return  to  the  river,  but  whether  it  does  or  not,  sound  public  pdn? 
requires  that  the  cheaper  modes  of  transportation  be  placed  within  the 
reach  of  producers  wherever  practicable.     While,  therefore,  no  »\>\^ 
priation  is  recommended  for  the  year  ending  June  30, 1887,  theque^^ 
of  further  improvement  is  left  contingent  upon  the  results  of  the  wor^ 
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done  so  far.  The  commerce  of  the  river  is  represented  by  1,200  bales 
of  cotton  and  a  smaller  quantity  of  return  freight — this  for  the  past 
sea^son. 

•  Money  statement, 

July  1,  188^4,  amount  available f632  82 

Aiuou Dt  ap propriated  by  act  approved  J  uly  5,  lfc84 5, 000  00 

5,632  82 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  ont- 

staudin^r  liabilities  July  1,  1884... $5,074  52 

July  1,  1885,  outstanding  liabilities 10  00 

5,084  52 

July  1, 1885,  amount  available 548  30 


EXPRNSB  ACCOUNT  OF  APPROPRIATION  FOR  IMPROVING  SALINE  RIVKR,  ARKANSAS,  FROM 

JULY  1. 1884,  TO  MAY  31.  1885. 

Services  of  foremen,  clerks,  and  laborers $3, 410  93 

Subsistence  supplies 741  02 

Snagging  supplies 215  32 

Hardware 221  59 

Stationery  supplies 114  02 

Hire  of  teams - 93  90 

Lumber • 67  14 

Freigbt 45  00 

Traveling  expenses 72  60 

Office  rent 90  00 

Repairs  to  boiler 3  00 

5,074  52 


a.— report  of  mr.  e.  0.  wiley. 

Unftrd  States  Engineer  Office, 

lAtUe  Rock,  Ark.,  December  31, 1884. 

Captain  :  I  have  the  honor  to  very  respectfully  submit  the  following  report  of  op- 
erations on  the  work  of  improving  Saline  Ri  ver,  Arkansas,  under  my  charge  from  July  1 
to  the  close  of  active  work,  December,  20, 1884.  The  funds  available  for  this  work  J  uly 
1  were  sufficient  to  remove  only  the  worst  obstructions  to  navigation  on  that  part  of  the 
stream  below  Godfrey's  Landing,  upon  which  there  had  not  been  any  work  done  here- 
tofore, and  is  practically  the  only  part  of  the  stream  in  which  steamboats  ply.  This 
work  was  carried  on  with  the  appliances  on  hand — a  quarter-boat  with  a  crab  on  the 
bow  used  for  removing  snags  and  logs — until  the  receipt  of  your  letter  of  July  19  in- 
forming me  that  $5,000  additional  had  been  appropriated  for  the  continuation  of 
work  on  the  Saline  River.  It  was  then  deemed  expedient  to  improve  the  outtit  by 
building  a  strong  flat-boat  and  removing  the  engine  belonging  to  this  work  from 
Pine  Bluff  to  the  river.  The  most  convenient  place  for  constructing  such  a  boat  was 
found  to  be  about  40  miles  from  the  mouth  of  the  river  at  a  point  known  as  '*  Moore's 
Old  Mill.''  This  was  also  the  most  convenient  place  forgetting  the  engine  to  the 
river. 

Authority  for  the  construction  of  the  boat  and  removing  the  engine  was  received 
August  23,  and  I  at  once  set  about  the  work  of  building  it.  The  boat  was  completed 
September  9  at  a  total  coMt  of  $3:i8.75.  The  engiue  was  put  in  place  and  everything 
ready  to  resume  active  operations  September  13.  On  the  15th  I  started  up  the  river 
removing  all  overhanging  trees,  logs,  and  sua<;8  that  endangered  navigation.  It  was 
soon  found  that  the  new  boat  and  engine  was  just  the  thing  needed  for  effective  work 
on  this  stream,  and  would  enable  me  to  perform  four  or  hve  times  as  much  work  as  I 
could  have  done  without  it,  ^t  no  greater  cost  for  labor  and  with  much  more  satisfac- 
tion to  every  one  engaged  in  the  work. 

Operations  were  carried  on  ns  far  up  the  river  as  Driftwood, 'w\\\cVv\icv\\i\,'^^^T^'w^^^ 
September  30.    The  necessary  work  being  done  at  DriiitwooOL,  ow  W\«&  WOa.  c^^  0<xX.«>\^«t 
1  dropped  the  boats  down  to  where  the  work-boat  "waa  cowttViu^^XfeOi,  a.\i!^.  tt^lXAT  \i'a>iAs^% 
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TO  DiarKei  tneir  crops  a«  eariy  an  poMiuie,  ana  toe  roaas  oeing  id  gooa  ooihiuiod 
haalinff,  the  nioitt  of  the  cotUm  that  formerly  foand  a  market  down  the  SmbineRi 
IM  now  baa  led  to  the  railroad,  plantem  preferring  to  hanl  a  long  distjuice  over  a  jp 
road  to  a  Mbort  one  over  roadM  in  aa  bad  condition  an  tbej  get  to  be  after  aaffiri 
rain  baa  fallen  to  open  navigation  in  tbe  river.  Last  season  there  were,  as  nearij 
)  could  ai»certain,  only  1,200  bales  of  cotton  carried  oat  of  the  stream.  The  incow 
eoffinjerce  was  mnch  less. 

Up  to  tbe  time  tbe  work  closed  this  season  there  had  not  been  a  boat  in  tbe  strei 
8onie  parties  were  ex)>ecting  one  to  come  up  as  far  as  Godfrey's  Landing,  where  tb 
are  a  few  bales  of  cotton  awaiting  shipment,  but  no  one  with  whom  I  cronversedi 
pected  a  boat  would  go  any  higher  np  tbe  river  than  Godfrey's  Landing. 

There  will  be  four  or  five  flat  boats  loaded  with  staves  mn  oat  of  tbe  river  t 
winter.  I  am  informed  by  tiniWr  men  that  most  of  the  timber  suitable  for  mati 
into  staves,  coniiguouH  to  the  river,  bad  b€»en  used,  and  they  would  have  to  seek  et 
where  for  timl>er.  Some  raftingof  pine  and  cypress  is  carried  on,  but  I  had  nomci 
of  ascertaining  how  much.  With  regard  to  future  appropriations,  should  there 
any  made,  I  wonid  respectfully  suggest  that  the  money  be  expended  between  Dri 
wood  Cut-off  and  Warren,  in  removing  any  drift  that  may  have  accnmulatedii 
trees  that  may  have  fallen  in  along  caving  banks  since  any  work  was  done  on  ik 
part  of  I  be  stream. 

Very  resi>ectfully,  your  obedient  servant, 

E.  C.  WnjET. 

Capt.  H.  S.  Tadrr, 

Corpi  of  Engineers^  U.  8,  A, 


V  12. 

IMPROVEMENT  OF  L'ANGUILLE  RIVER,  ARKANSAS. 

This  river,  like  all  tbe  streams  in  eastern  and  southeastern  portions* 
Arkansas,  before  being:  improved  was  obstructed  by  logs,  snags,  ac 
overhanging  trees,  and  the  shoals  incident  to  the  accumulation  of  &u^ 
and  logs. 

The  original  plan  of  improvement,  begun  in  1879,  contemplated  tl 
removal  of  these  obstacles,  and  up  to  June  30, 1884,  $13,850.53  had  het 
expen<led  with  this  object  in  view,  and  had  been  so  judiciously  U8« 
that,  during  the  liscal  years  ending  June  30, 1884-'85,  the  small  balauc 
$3,140.47,  held  to  further  clear  the  channel  was  not  drawn  ui>on.     Tb^i 
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fprce  of  the  Saint  Francis  can  be  pat  in  without  a  break  and  the  inter- 
est of  commerce  most  thoroughly  cared  for  very  economically.  Here- 
tofore outfits  have  been  hired.  This  district  is  now  well  equipped  with 
plant  and  good  resalts  may  be  expected.  From  all  that  I  can  learn  the 
balance  available  is  ample  for  all  present  contingencies;  therefore  no 
further  appropriation  is  recommended  at  present. 

COMMERCE. 

Letters  were  sent  several  weeks  prior  to  the  1st  of  July  to  parties 
interested  in  this  river,  for  statistics  in  regard  to  the  commerce,  but  no 
answers  have  been  received,  so  that  the  statistics  as  given  in  former 
years  is  again  submitted.  ^'The  commerce  is  represented  by  6,000  bales 
of  cotton,  besides  cotton-seed,  hides,"  &c. 

Money  statement. 

Jaly  1, 1884,  amount  available |3, 149  47 

July  1,  1885,  amoant  available 3,149  47 


V  13. 

SURVEY  OF  THE  ARKANSAS  RIVER,  ARKANSAS,  FROM  LITTLE  ROCK  TO 

ITS  MOUTH. 

The  original  plan  for  this  survey  was  drawn  by  my  predecessor.  Major 
Haudbury.  His  estimate  called  for  $21,000.  Only  $19,000  were  appro- 
priated by  the  act  approved  July  5,  1884. 

Major  Haudbury's  project  contemplated  the  covering  the  river  with  a 
series  of  triangles,  determiniug  the  shoreline,  both  at  high  and  low 
water,  the  position  of  the  bars  and  islands,  the  general  toi)o«?raphy  of 
the  valleys  to  the  bluffs  when  these  are  not  too  far  from  the  river,  the 
depth  of  the  water,  the  gauging  of  the  water  at  various  points  and 
principal  tributaries,  the  nature  of  the  soil  and  character  of  the  river- 
bed cross  sections  to  be  made  at  frequent  intervals.  The  slope  to  be 
accurately  determined  and  all  other  attainable  data  to  be  collected  that 
will  bear  upon  the  problem  of  the  permanent  improvement  of  the  nav- 
igation of  the  river.  Though  but  $19,000  had  been  appropriated  it  was 
determined  to  take  the  season  when  the  leaves  were  off,  select  energetic 
men,  and  undertake  to  carry  out  substantially  the  above  project.  Work 
was  begun  in  December  and  successfully  completed  in  April,  and  after 
the  notes  are  worked  up  there  will  be  a  balance  of  $1,200  to  $1,5(K) 
saved  to  this  appropriation. 

Much  creditis  due  Mr.  C  E.  Taft  for  the  energetic  manner  in  which  he 
pushed  the  work  forward.    His  report  will  be  found  appended,  marked  A. 

Assistants  were  at  work  completing  the  maps  at  the  close  of  the 
present  fiscal  year. 

As  no^e<l  elsewhere,  this  survey  completes  the  survey  of  the  Arkansas 
Biver,  for^he  entire  navigable  reach,  lu  the  case  in  hand,  in  whica  the 
survey  extends  from  Little  Rock  to  the  mouth,  it  will  be  possible  with  the 
funds  available  to  put  the  maps  in  shape  for  ready  reference  after  the 
manner  of  similar  maps  of  the  Missouri  River.  In  the  case  of  thii  Sk,'^. 
Abert  survey  of  1869,  from  Little  Rock  to  Fort  G*\v>so\\^  «iVkvV  W\^  ^w^n^-^ 
completed  thisBeason,  from  Fort  Gibson  toWii5UYla,^*d.ii%.A\»m^x<i^vii^ 


Ill  IS  survey  will  eiranu^  iint  eiijj^iiM'er  u)  svv  wnai  iiu*  rivi-r  lias  i\ev\ 
iij^  in  tli*^  interim,  often  a  veiA-  desirable  bit  of  infornuitiou  in  <li-; 
with  alluvijil  streams. 

All  the  <Iet;iil8  of  this  survey  are  so  well  set  forth  in  tlie  rep<i 
Mr.  Cliarl(\s  E.  Taft,  assistant  en^j^ineer  in  ehar«j:e,  that  it  is  only  n 
sary  to  refer  to  them  here.  The  majKs  will  be  fcirwarded  as  soon  as 
pare<l.  There  is  forwanled  herewith  one  nnhieed  copy  of  the 
eharts,  which  is  iise<l  to  illustrate  not  only  the  form  in  wiiicli  the  ii 
will  be  nitimately  forwarded,  but  also  how  it  is  proposed  to  im|> 
the  river.  There  is  also  forwar<le<l  a  traeinir  of  the  full-size<1  lieav^ 
per  sheets  showing;  the  lyjncnl  works  in  phm.  A  section  of  the  s 
only  is  traced.  It  should  be  borne  in  mind  that  in  this  partieiilai 
stance  the  n)a])s  forwarded  show  how  this  reach  was  to  be  impn 
July  1,  18S5.  it  is  necessary  to  state  this  distinctly,  inasmuch  as  \r 
the  metho<l8  would  be  the  same  after  another  heavy  rise,  the  exac 
cation  of  the  works  mi^ht  be  radically  changed  and  can  only  be  locn 
for  each  iiarticular  reach  by  a  survey  immediately  preceding'the  ereci 
of  the  works.  This  being  an  alluvial  stream,  the  reasons  for  luak 
this  reservation  are  too  well  known  to  require  enumeration  here. 

PLAN   OF  IMPROVEMENT. 

It  is  always  more  desirable  and  satisfactory  in  every  way  to  theec 
ueers  who  prepare  plans  and  give  estimates  to  have  the  necessary  p 
liminary  data  all  before  them.  There  are  cases,  how^ever,  in  whitbi 
interests  involved  are  such  that  to  wait  for  the  preparation  of  sucb  d^ 
results  in  so  much  loss  or  disadvantage  that  it  becomes  necessary 
select  certain  parts  of  such  data  known  to  be  comj)lete.  and  alsotNj'i 
of  the  whole  eventually  to  be  prepared,  and  having  drawn  plans  ^ 
pre|)ared  estimates  for  this,  to  make  a  more  or  less  accurate  foreiajJt 
what  the  total  amount  will  be.  in  the  case  in  hand  it  will  be  a  moiiili 
more  before  all  the  data  secured  by  the  survey  will  be  in  shape  to 
used  in  prej)aring  plans  and  estimates.  For  a  long  period  tempore 
expedients,  involving  large  outlay,  have  been  resorted  to  in  onij^r 
tide  the  river  alonir  until  nlans  could  be  nrenared  for  its  iu*rtn>«Tu*nr  i 
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River  via  tbe  Wliite  River  Cut-off.  The  low  water  taken  in  this  instance 
X)robably  occurs  only  once  in  twenty  years,  tiie  average  low  water  being 
probably  at  least  2  feet  higher.  Plans  and  estimates  canuot  be  given 
at  present  for  the  upper  portion  of  the  river,  for  the  reason  that  the 
maps  are  not  sufficiently  completed.  These  have  been  jirepared  by  extra 
effort  in  a  very  busy  season,  and  the  right  is  reserv^ed  to  mo<lify  thera 
within  certain  limits  if  further  study  develops  the  necessity  or  desira- 
bilit3'  of  so  doing. 

The  methods  adopted  are  those  used  upon  the  Mississippi  River  for 
contracting  the  channel,  and  consistiug  of  primary  and  secondary  hur- 
dles, so  placed  as  to  cause  deposits  and  eventually  contract  the  low- 
water  channel.  These  are  to  be  built  to  a  lieight  of  IG  feet  above 
mean  low  water,  and  to  be  in  every  respect  similar  to  those  used  at 
Twin  Hollows,  and  at  Horse-Tail  Bar  on  the  Mississippi  River.  One 
of  the  worst  reaches  of  the  river  is  shown  on  Plate  I.  The  positions  of 
tbe  hurdles  are  shown  therein  as  they  would  be  built  to-day.  Similar 
studies  have  been  made  of  all  the  other  reaches,  and  from  these  studies 
it  is  estimated  that  to  improve  the  river  upon  this  plan  from  the  Missis- 
sippi River  to  Troy  Landing,  18  miles  below  Little  Rock,  will  require 
17v',700  feet  primary  hurdles,  which,  at  $8  per  foot,  will  cost  $1,381,600; 
145,550  feet  secondary  hurdles,  which,  at  $0  per  foot,  will  cost  $873,300., 
Tbe  soundings  from  Little  Rock  to  Troy  Landing  not  being  plotted^ 
this  reach  cannot  be  so  well  estimated  for,  but  it  may  be  safely  put  at. 
$283,044 

This  makes  a  graud  total  of  $2,538,544.  Of  this  it  is  estimated  that 
$250,000  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30,  1887. 

MAPS,  ETC. 

There  are  three  tracings  accompanying  this  report. 

One  shows  upon  a  reduced  scale  the  work  already  completed  upon  two 
of  the  large  sheets  of  the  survey,  and  also  shows  the  position  of  the 
proposed  works  of  improvement.    It  is  marked  Plate  II. 

Another  tracing,  marked  Plate  I,  is  an  exact  copy  of  a  portion  of  one 
of  the  field  maps,  and  shows  more  clearly  the  position  of  the  proposed 
works. 

Plate  III  shows  the  details  of  the  hurdles. 

So  far  {IS  I  can  learn,  the  heaviest  packets  designed  for  the  river  trade 
draw  but  5  feet  of  water.  Six  feet  would  therefore  seem  to  be  ample 
depth  to  provide. 

it  is  believed  that  when  the  works  are  actually  erected  they  will  not 
need  to  be  extended  as  far  as  laid  down,  as  observation  has  shown  that 
under  favorable  conditions  it  is  possible  to  extend  a  bar  in  this  river 
well  below  the  works.  In  prei)aring  estimates,  however,  it  was  deemed 
best  to  provide  for  the  extreme  cases,  where  it  is  necessary  to  erect 
works  almost  as  far  as  the  deposit  is  desired. 

Money  statement 

Amount  appropriated  by  act  approved  July  5,  18H4 $19,000  00 

July  1,  1885,  amount  «ixpencled  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  l«^3 8l7,0r)9  29 

July  1,  lo«5,  outstanding  liabilities 292  50 

0 17.361  79 

July  1,  1885,  amount  available 1,638  21 

{Amount  (estimated)  required  for  completion  of  existiuff  project 500  00 

Amount  thiitcan  be  profitably  expended  in  fiscal  year  ending  June  30, "L^T  *iS^>^S^  ^ 
Submitted  in  compliance  with  requirements  of  secUoii  ^l  oi  T\>r«i:  «ai<\ 
harbor  acts  of  1866  and  1067, 
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EXPENSE  ACCOUNT  FOR  SURVEY  OF  ARKANSAS  RIVER,  ARKANSAS,  FROM   UTTLE  R04 

TO  ITS  MOUTH. 

Pay-rolls,  labor,  &c |12,17A 

Subsistence  sapplies 1,961 

Instruments bTi 

Office-rent 30 

Freight  and  express 12 

Qeneral  supplies 4At 

Fuel 213 

Furniture 481 

Qranite  and  stone  posts 64 

Lumber 476 

Traveling;  expenses 81 

Telegraph  service 1 

Skiftn,  yawls,  and  oais 290 

Stationery 23i) 

Total I7,07d 


i  1 
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A.— REPORT  OF  MR.   CHARLES  E.  TAFT,  ASSISTANT  KNOINERR. 

LiTTiJC  Rock,  Ark.,  June  1, 186S. 

Captain  :  I  have  the  honor  to  report  the  completion  of  the  field  work  of  thesam 
of  the  Arkansas  River  from  Little  Kock  to  it«  mouth.  The  main  portion  of  tbeooti 
taken,  covering  the  triangulation  and  shore  lines,  were  plotted  in  the  field,  asabev 
by  the  charts  submitted.     Topographical  details  were  not  filled  in  for  lack  of  tiiM 

The  volume  of  the  river  is  divided,  in  an  ordinary  stajj^e  of  water,  at  the  White  Kiw 
Cut-oft*,  one  portion  going  through  the  ciit-off'and  White  River,  the  other  through tk 
old  outlet  of  the  Arkansas  to  join  the  MisHissippi.  The  survey  waa  carried  by  W 
routes,  and  monuments  establibhed  at  the  points  of  junction  with  the  Mississippi 
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The  survey  was  organized  in  Little  Rock  in  December,  1884,  under  the  tmmediit 
BU]iervi8iou  of  the  Uuitt^d  States  Engineer  office,  the  working  force  consisting  of  tfl 
asttistHUt  engineerH  and  thirty-seven  men.  The  quarter-boat  Lizette  was  construct*^ 
exprt'Hsly  for  the  uneof  thin  party,  and  wasfittrd  with  nect'ssary  con veuienrestomii* 
it  a  coniioitablo  living  place  during  the  snrvt*y.  It  proved  rather  too  small  after  ^ 
warm  weather  set  in,  but  proper  attention  to  sanitary  measures  kept  the  party  \up^ 
health  throughout  the  entire  survey.  A  yawl  for  the  use  of  the  sonuding  party, ii^ 
four  skift's  for  the  other  parties,  were  furniHhed  with  the  outfit. 

A  fiat-boat  that  had  been  used  in  the  survey  of  the  upper  river  was  turned  oTtft« 
this  survey  for  use  as  a  store-boat.  This  boat  was  lost  on  the  .30th  of  Jannarr  ^ 
foundrring,  while  insecurely  fastened,  and  was  crushed  by  the  drift  running  inprt* 
quautitit's  during  a  high  rihcof  the  river.  At  the  same  time  were  lost  three  j*A 
iiie  yawl,  and  a  quantitj  of  the  stores  kept  on  the  fiat- boat.  The  surrey  was  p*t» 
my  charge  on  the  2d  of  January,  l"<rt5,  and  new  outfit  of  skififs  furnished,  togfih* 
with  necessary  stores  to  replace  those  lost. 

The  trausitlines  of  the  survey  had  been  advanced  as  far  as  Fourche  Bayon,  »1^ 
14  miles  from  Little  Rock,  when  the  loss  of  the  boata  and  stores  occurred.  It  *f 
imnu'diately  discovered,  upon  niy  assuming  charge,  that  the  survey  could  notbei*" 
vanced,  from  the  fact  thatseveial  of  the  triangulation  stations  that  had  not  b<* 
occupied  bad  been  washed  away  by  the  same  high  water  that  bad  wrecked  the  b«* 
It  was  therefore  necessary  either  to  do  the  work  all  over  again  or  commence  wie" 
we  were  and  connect  the  old  work  with  the  new.  The  latter  plan  wa^ decided  >P^ 
as  it  would  save  much  time.  A  tarefully-measured  base  was  put  in  near  Troy  Ltfj* 
iug,  and  from  this  a  series  of  triangles  developed  to  the  stations  of  the  earlier  »«* 
thai  had  not  been  disturbed.  In  order  to  accomplish  this,  8  miles  of  the  river  li»l^ 
be  reti  aced.  The  eUtls  of  the  base  line  were  marked  by  permanent  stone  moDUB** 
with  the  initials  *'  U.  S£  cut  in  them. 

Observations  for  hitiuide  and  azimuth  were  taken  at  this  new  base,  which  w*** 
a  veriiicationof  the  first  one  put  in  at  Argenta,  opposite  Little  Kock.  tYoo  t»» 
new  base  the  survey  was  advanced  as  rapidly  as  possible  to  its  completion,  "'^ 
further  serious  accident  or  hindrance,  other  than  is  encountered  by  all  similar  »** 
in  an  unsettled  and  timbered  country. 
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METHOD  OF  SURVBT. 

The  general  scheme  of  the  survey,  as  ontlined  in  an  order  from  the  Enffiueer  office, 
was  a  triangnlation  enihraeing  the  river.  A  transit  party  on  either  bank  meandered 
the  shore  and  tied  their  lines  to  the  trianp^nlntion  stations  as  they  came  to  them. 
They  also  set  ont  and  located  sounding  flags  at  convenient  distances  for  the  nse  of  the 
Bonnding  party,  and  noted  the  topography  near  the  shore. 

Compassnien,  one  on  either  bank,  took  the  topography  back  from  the  river,  embrac- 
ing an  area  of  2  miles  from  the  transit  lines,  tying  their  lines  to  the  regular  transit 
stations.  The  souudiogs  were  made  in  continuous  sections  by  traversing  the  river 
from  side  to  side.  The  positions  of  the  boat  were  located  by  intersection,  two  ob- 
servers at  different  stations  reading  the  angles  with  sextants  at  a  given  signal.  In 
all  measurements  the  stadia  was  used,  excepting  the  triangnlation  work.  Care  was 
taken  to  frequently  test  the  adjustment  of  the  wires  by  comparing  the  stadia  dis- 
tances wnth  the  stations  of  a  check  line  measnred  with  the  steel  tape,  and  also  by  dis- 
tances between  triangnlation  stations.  Levels  were  carried  on  both  sides  of  the  river, 
starting  from  a  common  datum  ar  Little  Rock.  The  duties  of  the  levelers  were  to 
take  the  elevation  of  the  water  at  every  sounding  flag  where  practicable,  and  the 
height  of  the  bank,  to  establish  the  zero  of  the  gauge  w'herever  the  quarter-boat  was 
located,  and  to  make  bench  marks  at  distances  of  about  1  mile  apart.  Their  work 
was  checked  by  reciprocal  leveling,  and  agi^ed  very  closely  at  the  final  test  made  at 
the  mouth  of  the  river. 

The  sonnding  party,  besides  the  regular  duty  of  river  sounding,  examined  the  chan- 
nels of  old  rivers  that  communicated  with  the  main  river,  and  they  also  took  observa- 
tions at  different  points  for  estimating  the  discharge,  using  a  surface-float  for  velocity. 

In  setting  out  the  triangulations  stations,  the  rule  was  to  make  the  triangles  as 
well  proportioned  as  possible,  using  no  angles  less  than  forty  degrees ;  but  in  many 
cases  it  was  necessary  to  disregard  this  rule,  in  order  to  forward  the  work  through 
narrow  portions  of  the  river,  or  where  dense  cotton  wood  growth  on  the  bars  or  heavy 
forest  trees  and  masses  of  vines  would  have  delayed  the  survey  for  days  awaiting  the 
cutting  out  of  lanes  through  them.  In  the  triangulation  work  every  angle  was  meas- 
ured separately,  and  six  pointings  were  made  at  every  angle.  The  notes  were  all  re- 
duced in  the  fleid. 

The  final  test  of  the  triangulation  work  obtained  by  comparing  the  calculated 
length  of  a  side  of  the  last  triangle  and  the  measured  length  of  the  same  side  was  of 
a  character  that  proved  thar.  no  imponaut  error  had  been  made  in  the  readings.  The 
actual  difference  found  between  the  calculated  and  measured  side  was  12  feet,  after 
running  158  miles  from  the  base. 

THB  COUNTRY. 

The  country  through  which  the  river  passes  is  flat  and  uniform  in  character  for 
nearly  the  whole  distance  from  Little  Ruck  to  the  Mississippi.  The  high  ground  is 
left  at  Little  Rock,  and  is  not  met  with  again  until  at  Red  Bluff,  and  White  Bluff,  and 
again  at  Pine  Bluff  a  spur  of  the  higher  ground  reaches  out  into  the  delta  and  con- 
fines the  river  on  one  side.  The  banks  of  the  river  range  from  5  to  25  feet  in  height 
above  the  ordinary  stage  of  water,  the  average  being  about  15  feet. 

The  highest  point  of  land  along  the  river  was  met  at  White  Bluff',  107  feet  above  the 
water-surface  in  the  stage  we  found  it.  This  was  on  the  bluff  side  of  the  river.  The 
opposite  shore  is  flat  and  lo\^.  The  elevations  of  the  bank  at  various  points  along 
the  river  are  given  in  the  table  of  distances  accompanying  this  report.  The  soil  is 
generally  a  rich  sandy  ioam  in  the  upper  part  of  the  river.  Further  down  is  seen  more 
of  the  clay  loam  known  as  *^  buckshot,"  a  rich  soil  but  requiring  particular  care  in  its 
preparation  for  a  crop,  and  taking  its  common  name  from  the  peculiar  manner  in 
which  it  breaks  up  under  the  influence  of  the  atmosphere.  Further  down  the  river 
are  found  the  formations  of  recent  deposits,  with  a  subsoil  ot  the  tough  stony  clay 
seen  forming  the  hills  of  Red  Bluff  and  White  Bluff*. 

At  Arkansas  Post  and  again  at  the  Indian  Mounds  the  grand  prairie  approaches 
nearly  to  the  river.  The  soil  is  everywhere  extremely  fertile,  raising  fine  crops  of 
cotton  or  corn,  excepting  in  the  grand  prairie,  which  is  only  good  for  grazing  pur- 
poses. The  past  record  of  the  farming  section  bordering  the  Arkansas  is  that  of  one 
of  the  best  to  be  found  for  southern  staples.  It  still  maintains  that  character  in  the 
upper  part  of  the  river  and  wherever  the  levees  are  well  kept ;  but  in  recent  years 
the  river  has  been  allowed  to  have  its  own  way  to  such  an  extent  in  the  section  6f 
country  in  the  lower  part  and  near  the  mouth,  that  many  fine  plantations  are  giving 
over  to  the  rank  growth  of  weeds  and  vines  that  very  soon  cover  neglected  clear- 
ings in  that  rich  soil.  There  is  comparatively  little  of  the  country  bordering  the  river 
that  is  not  subject  to  overflow,  necessitating  constant  care  of  the  levees.  Some  land 
is  cultivated  at  risk  of  overflow,  and  if  the  year  is  favorable  a  good  cro^  v&  t\i<^ 
result;  but  an  unusually  high  risei  or  an  unseasonable  on.^^'wVVi  T«ix!\«t  Vi^Ni^^  *C&& 
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]a1x>r  of  th«-  planter.  Thi«*  i«»  trr**at]y  «lne  to  tb<;  ^hape  of  th*- e*>*i3trr  t«aek  finontk 
t\\*'T,  a»»  it  '>\<}\t*'*^  down  in  r^'-A  hz  (n»m  th-  *h  'iv.  maki'ij  d*  »r»r«^'d  ♦»!«  ia  »i4i 
th»^  wHt^T  <  Mfi  Htaiid  l^j  fonii  iij«r*}j*»  if  ali'»w<r<l  to  eot«r.  aod  eoav«^niL.»  i^*-  e«*3tiT 
for  fijjj'-t  into  a  va>it  hwa'jip.  Tii*r  irnfn«-*iiatf-  haiik««  of-tlie  mrer  h^*-^  iL<-f*jrB«f 
l^v*-*-?!  in  niany  p!a^-»'»  and  for  *«•!);;  *l:^:mtc*:%.^>fiuj,  rid^r*;*  b«-a;"<-«i  ap  1*t  deiit^-iii 
from  -i:f-^«-*»«»iv#' ov^-riiow!*.  If  tlii-*  «<»n«i;iion  of  6nbui*-rtieoc<*  "w-t-r*-  of  l^-i.^  t«iftt3i- 
anr*-,  iij«-  Irind  woriM  !»♦-  nTitiilai-i'-  :<n«i  t  ii#^  <*»nrjiri'  nJsijiba»'!tal«i#--  F»»ri-:iiat'-lr,  ik 
tl/K<!-  »uK»ij  Kijl>*.:d<-  from  tli^natnrai  *-li*-/ t  r»f  the  ^loy»e  of  th**  river-br<i:  liit  tbrrfii 
a  la'^*'  ar«-a  n*'ar  ihf  iuMf»tli  uh»'r«*  lh<*  ri\**r  not  4'!il>  pour*  ir*  o«-n  volnnw  ovfTibf 
bank»,  l>nl  thov  ;i|m>  r»f  tli**  Wl.;t*'  and  Mi*viH«ippi  are  ad'i*-<i  to  if.  Tb**  ihr*^, «bn 
conJiin*-'!,  n^ak«'  a  tiorxl  that  'xiW  at  tinien  fftaud  t-o  l<;ng  that  it.«^  (-ne^l  i?*  jifyo  iaUt 
rooM'  t^  that  iMTtaiii  kin«i>»  of  tr(*<-H  h':vt?  :hrown  out  fiom  tlnrir  tri.Likj»  at  a  dl*un« 
of  t'i  Vt  n  ift't  from  the  ^roiirsd,  whil*'  rov#-re<l  at  that  h»-iu'ht  with  water  for  wttki 
Thehc  roothrt**  har't;  down  like  IjuncheH  of  uiosa  in  the  <ir>'  »ea.*^D,  pr*T«*rTitiiig  an  odd 
app«'araf. «.'«•.  A  tjood  levee  one*-  |.r.»tected  the  plantations  in  the  lower  nver. ad 
th«'.v  i;av#*  to  eoniTiierce  thoinan*!**  of  hal*-**  of  eotton  every  year,  where  now  tb«-ne  ii» 
pr'uhu  tioii.  Tins  M-etion  of  flje  etMintrv  is  fai*t  reverting  to  the  wiltlemes^  f rum  iti 
BiihJ'f  tion  to  tlie  river,  \%hicb  la  like  an  autained  animal  withoat  check  or  hindnsce 
to  iti»  love  of  <l*'r»trnetion. 

The  lower  f;onntry  in,  Iiowever,  Hiihject  to  malarial  poison,  and  althoa^h  tbe  Iisdis 
fK)  rieh  ant]  feri  lie,  it  in  really  uidit  f<>r  living  in  without  tbe  louf^  proceiss  ofacrliaa- 
tization  only  poKhihIe  to  the  tiative.  The  ne;in)  raee  nee m  to  Inxuriate  there,  tii>dli| 
no  M  rioMH  eftertK  from  malaria,  and  they  are  the  only  people  that  could  clear  npibf 
wild  land.  There  Im  ninch  valnahle  timWr  along  the  river,  represented  by  sereni 
vari<.ti«h  of  oak,  pine,  ahli,  eypreKM,  holly,  pecan,  gum,  and  many  others.  The  swert- 
gnni,  of  whieb  there  ih  an  inexhaiiKtihlehtore,  ih  just  Wginuiug  to  fiu«i  favor  witbra^ 
net  nr»kerN,  leplaeing  black  walnut,  and  at  do  dihtant  day  will  he-  in  demand.  TV 
MUjiply  of  tiinher  of  all  kiiuU  in  very  great,  not  8o  much  attention  having  l»een  pai<it* 
getting  it  out   f<»r   hhipn:ent  in  nttnt  jears.     Cotton   iM-iiig   the  dej>endence  of  ill 

Id;ifit*iH,  it  iHof  all  eropf*  the  eaf^iest  to  convert  into  ranh,  and  the  whole  exttnief 
lottoin,  e\<-eptiiig  the  piairie  m(  tion,  is  tbe  bcKt  of  cctton  land  when  eleartd.  I* 
needs  only  pioj)er  hafeguards  agaiuHl  the  encroachments  of  tbe  river  to  make  aiireat 
extent  of  conntrv  fit  for  the  wttlerH  that  can  raise  cotton  and  safe  for  plauter>t« 
make  tlie  land  ready  for  crojm  at  stated  periodM,  knowing  that  their  labor  may  not  be 
neutralized  at  any  moment  by  the  river. 

THE  KIVER. 

Tlie  contour  of  the  river  18  a  succession  of  great  bends  or  curvts,  Json)etinle«a!'f^ 
verse  ci!rv«  s,  bnt  generally  nnit«<l  hy  tangents.  Tbe  action  of  tbe  river  is  to  ra^ 
these  bends  at  the  turn,  making  them  after  a  time  into  the  form  of  loops,  and  in  the 
etid  cutting  throngh  the  narrow  neck  of  tin*  loop  to  form  a  cut-otl",  through  wbifbtl* 
cnrient  j»asses  with  the  increased  velocity  imparted  to  it  by  b*H»euing  the  distiix* 
withont  (hanging  the  fall.  The  old  bend  or  loop  thus  cut  off  is  gradually  converted 
into  a  lake  as  its  entrances  bec(»nie  tilled  up  with  sand,  an«l  it  is  knowii  as  an  «>!^ 
river.  The  ent-otl'  thus  formed,  hy  giving  increased  velocity  to  the  river  current, n* 
mencis  immediately  the  formation  of  another  bend  below  its  new  mouth,  or  ch.iDfRJ 
the  form  <d"  the  one  already  existing,  hy  cutting  tbe  bank  against  which  it  i.s  thn»»^ 
with  n<'w  force  and  in  a  new  direction,  breaking  it  down  more  or  le.«<s  rapidly,  deprod- 
iiig  n])on  the  volume  of  water  that  each  successive  rise  brings  down. 

It  is  the  varying  velocity  of  the  current  that  gives  it  such  power  to  cbanpe  tbf 
shape  of  the  hanks.  From  Little  Kock  to  tbe  White  Kiver  Cut-otf  there  are >ii^y 
gri'at  bends,  of  which  there  are  ten  that  have  been  i-banged  to  tbe  lortn  of  loops  w^ 
three  of  tluse  loops  will  hy  the  natural  action  of  the  current  be  cut  off  within  Jbe 
near  future,  unless  im»ans  are  taken  to  divert  the  direct  force  of  the  current  away  fn« 
the  caving  hanks. 

Vutui  the  White  River  Cut-otT  to  tbe  Mississippi  by  the  old  channel  of  theArk»o*>* 
there  are  seven  bends  in  the  distance  of  ir>  miles.  None  of  tbeae  have  taken  th«  Kiip 
form,  bnt  there  is  one  very  sharp  bend  that  will,  without  doubt,  aoon  change  totW 
Ahape,  or  be  worn  away  until  tbe  point  of  the  turn  is  rounded  into  an  easier  car«. 
Tlie  White  Hi  ver  Cut-off  has  lour  sharp  bends  in  the  distance  of  5  miles.  Tbe  stil***^ 
here  Is  evidently  of  very  tenacioiis  material,  or  it  would  have  been  worn  iBt<»i 
straight  channel  long  ago.  In  that  portion  of  White  River  through  which  \hi^' 
kansas  semis  ]>art  of  its  volume  to  the  Mississippi  there  are  five  bends  from  th«f^' 
off,  none  of  them  in  tbe  h>o|)  shape.  The  banks  are  of  the  same  material  a«t^ 
cut-off,  aud  although  they  are  caving  to  a  certain  extent,  and  the  river  iloes  chaiu'* 
its  shape,  yet  it  is  not  subject  to  tbe  sudden  and  destructive  changes  that  mark  tl* 
Arkans  is.  The  tdd  channel  of  tbe  Arkansas  is  also  more  stable  than  the  maiu  rivrf- 
Tnis  may  result  from  the  fact  that  its  banks  are  not  constantly  worn  by  the  full  fon* 
of  tbe  powerful  current,  as  part  of  it  goes  through  the  cut-ofif. 
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The  banks  of  the  river  are  everywhere  Bubject  to  erosion  under  the  action  of  the 
current,  and  arekrown  as  cavin*;;  at  some  places  they  are  less  liable  to  break  down 
than  otlieit*;  the  touj^h  clay  resists  for  a  time,  bnt  yields  at  Jast  when  the  full  ftjrce 
of  the  current  is  directed  ajrainst  it  and  maintained  for  a  number ^f  ris<»8.  Thehink- 
inpof  drift  and  the  deposition  of  sediment,  as  in  all  riveis,  forms  bars  wliich  are  liable 
to  bt-  cbanjied  by  the  current,  or  which  deilect  the  current,  making  changes  in  the 
navigable  ehannel. 

Sna^js  collect  in  the  channel  and  render  navigation  danjijerous  if  not  removed.  At 
eviry  liend  ifi  the  river  there  is  an  eddy  produced  behind  the  ])oint  around  which  the 
river  s  movinjj;  in  this  slackwater  is  deposited  a  certniu  amount  of  the  s«'diinent 
held  in  suspension,  and  a  bar  is  padually  built  up,  while  on  the  opposite  slune  the 
current  has  full  sweep,  and  makes  a  caviiip  bank;  tliese  are  the  characterisiicsof 
every^turn  in  the  river — a  bar  fronted  by  a  eavinj;  bank.  The  V)ar  is  gradually  over- 
sjiread  with  a  growth  of  cott<fnwood  or  willow,  and  is  built  out  into  the  riviT,  as  the 
other  bank  is  cut  away.  In  the  reaches  or  tangents  between  the  bends,  the  eddies 
and  cross  currents  produce  bars  in  the  river  that  grow  into  islands  or  are  shifted  in 
position  according  to  the  action  of  the  current. 

The  voluitie  of  the  river  changes  very  suddenly  in  every  rise,  and  changes  are  pro- 
du(  ed  in  the  shaiu*  of  the  bars  and  caving  banks  by  every  flood  that  passes.  During 
the  survey  tlie  river  was  never  at  a  stand  for  twenty-four  hours  at  a  time.  The 
gauge  would  show  it  either  rising  or  falling  every  day.  The  continual  reading  of  the 
^aug<'  kept  at  the  quarter-boat  shows  tliat  the  total  fall  exceeded  the  total  rise  by  9 
feet  during  the  three  months  the  boat  was  moving  from  Troy  Landing  to  the  Mis- 
8i.>Kippi.  Tlie  position  of  the  boat  was  frequently  changed  as  the  convenience  of  the 
yrork  demanded,  and  our  records  were  made  wherever  tied  i\p. 

The  zero  of  the  gauge  was  establisheU  wherever  practicable. 

The  ditf'erence  of  level  between  the  water-surface  at  Little  Rock  and  the  mouth  of 
the  river  at  the  Mississijjpi  by  the  ohl  channel  is  1)8.81  feet  as  given  by  the  levelers. 
This  red  need  to  low -water  plane  by  reference  to  the  gauges  at  Little  Rock  and  the 
mouth  of  the  river  shows  a  tali  of  1 15.70  feet.  The  distance  is  176,4  miles  by  the  shore 
line,  showing  an  average  fall  of  O.fiMJ  of  a  foot  per  mile.  This  slope  is  not  uniform, 
however,  as  shown  in  the  accompanying  table  of  distances,  but  it  is  nowhere  so 
gnat  «s  to  ])roduce  rapids  or  a  current  too  strong  for  navigation.  In  the  lower  part 
of  the  river  the  current  is  sometimes  neutralized  by  a  high  rise  in  the  Mississippi  and 
White  rivers  as  far  back  as  Auburn.  The  corrected  elevations  to  obtain  the  sloix*  in 
the  accompanying  table  were  made  by  changing  the  levelers'  notes  taken  at  specified 
dates  by  the  aniotint  of  oscillation  in  the  river-surface  during  those  dates,  a«  indicated 
by  the  quarter-boat  gauge. 

Gauge  records  were  kei)t  during  the  progress  of  the  survey  at  Little  Rock  and  Pine 
Bluti,  and  W(<  make  use  of  the  reconls  of  the  established  Mississippi  gauge  located  at 
the  mouih  of  White  River  by  relerring  its  zero  to  our  datum.  • 

Tin*  ditlereuce  in  elevation'  between  the  zero  of  the  Missis.^ippi  gauge  and  that  of 
l^ittle  Roek  is  115.7  feet.  If  the  first  lias  been  established  with  reference  to  the  tiiilf, 
we  can  at  one*?  obtain  the  elevation  of  Little  Rock  above  tide-water.  This  eleva- 
tion is  given  by  railroad  surveys  as  2*25  feet. 

The  data  for  comparing  these  figures  with  the  Mississippi  have  not  been  obtained. 


Names  of  places  and  landiDgs. 
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Weill*  Ferry 
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lo  making  the  corrections  for  soundings  required  from  the  oscillatioDs  of  the  m 
while  the  work  was  going  on  the  gauge  at  Little  Rock  is  taken  as  a  standard,  c 
all  soundings  referred  to  an  equivalent  reading  for  that  gauge  at  the  date  they  in 
taken,  the  standard  reference  being  a  middle  stage  of  13  feet.  The  ditference  in  e 
Tat  ion  for  establishing  the  local  gauges  are  obtained  by  multiplying  the  distance 
miles  from  Little  Rock  by  the  slope  of  the  river  per  mile. 

The  results  of  the  discharge  measurements  vary  greatly,  as  the  observations  wi 
made  at  different  stages  of  water.  That  taken  at  Little  Rock  shows  a  discharjc^ 
110,413  cubic  feet  per  second.  It  was  made  at  a  moderately  high  stage,  the  gmj 
reading  IH  feet  on  a  scale  of  26  feet  for  very  high  water.  One  taken  at  Station 
gives  76,252  cubic  feet  per  second  with  the  gauge  at  12  feet.  One  at  Station  2l»0g:i< 
36,930  cubic  feet  with  the  gauge  at  7.7  feet. 

At  the  point  of  separation  at  the  White  River  Cut-off  the  discharge  was  onIj67j 
cubic  feet  per  second,  although  the  gauge  read  16  feet.    This  diacreiMUicy  is  perbi 
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transit  men  from  a  measured  base.  Floats  were  then  sent  down  in  sufficient  nam- 
bar,  and  at  such  distances  apart  that  the  average  velocity  of  spaces  included  by  the 
soundings  might  be  obtained.  The  positions  of  the  floats  were  fixed  by  the  transits 
at  the  points  where  they  crossed  two  ranges,  between  which  they  were  timed.  One  of 
the  ranges  was  the  section  sounded,  the  other  was  parallel  to  thi>,  and  at  a  distance 
of  either  100  or  200  fei  t  up-stream. 

The  data  obtained  in  this  way  was  platted  to  scale  on  paper  ruled  in  squares  to  get 
the  area  of  the  irregular  figure  of  the  cross-section,  and  the  floats  located  in  the  po- 
sitions they  occupied  in  making  the  section.    The  discharge  recorded  is  the  sum  of 
the  results  given  by  the  difi'ereut  velocities  of  the  partial  areas  into  which  the  section 
was  divided.    The  average  velocity  is  the  total  discharge  divided  by  the  total  area. 

These  observations  were  alwavs  taken  at  places  where  the  river  was  as  free  fron^ 
eddies  and  cross-currents  as  could  be  found. 
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110, 41 » 
76, 252 
36,030 
87. 115 
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13. 217 


When  the  White  River  is  at  a  higher  stage  than  we  found  it,  its  current  turns  back 
the  Arkansas  from  the  cut-ofF  and  pait  of  its  volume  passes  to  the  Mississippi  through 
the  Arkansas  channel  in  the  same  manner  that  we  found  part  of  the  Arkansas  going 
ont  by  the  White  River.  The  old  channel  is  classed  as  unnavigable ;  it  was  there- 
fore expected  that  trouble  would  be  experienced  in  getting  through  it  with  the  quar- 
ter-boat. It  was  found,  however,  quite  free  from  snags,  and  with  no  serious  obstruc- 
tionato  navigation  in  that  stage  of  water.  This  old  outlet  is  much  narrower  than 
the  main  rivcr^ 

The  greatest  depth  of  water  found  between  Little  Rook  and  Pine  Bluff  was  37  feet^ 
-with  the  standard  gauge  reading  12.0  ft-et.  Near  sounding  Station  232,  between  Pine 
Bluff  and  the  Rob  Roy  Bridge,  where  the  river  is  very  wicle,  the  lead  was  cast  ninety' 
two  times  in  a  single  crossing,  and  found  an  average  depth  of  only  4i  feet;  the  main 
channel  was  narrow,  with  a  depth  of  20  feet,  the  gauge  reading  10  feet.  This  waa 
exceptional,  as  the  sections  were  generally  of  a  greater  and  more  uniform  depth. 
Below  Pine  Bluff  a  depth  of  70  feet  was  obtained  three  times  at  Station  459,  at  Sta- 
tion 629,  and  at  Station  714.  The  last  mentioned  is  near  the  mouth  of  the  cut-off  at 
White  River.     Th4  gauge  stood  at  16  feet  when  the  depth  was  recorded. 

High-water  marks  were  noted  by  the  levelers  wherever  found. 

TRIBUTARIES. 


The  only  tributaries  of  importance  entering  the  Arkansas  below  Little  Rock  are* 
the  Fonrche  Bayou  and  the  Bayou  Meto.  The  latter  is  navigable  at  a  moderate  stage 
of  water. 

This  bayou  drains  a  large  section  of  country,  and  contributes  to  the  Arkansas  an  av- 
erage of  5,000  cubic  feet  per  second,  being  a  stream  of  considerable  volume.  It  i» 
about  100  feet  wide  as  an  average,  and  of  good  channel  depth  as  far  as  the  sounding 
boat  was  instructed  to  explore.  Boats  ascend  this  stream  for  a  distance  of  75  niiles^ 
it  is  said,  when  the  water  is  at  a  higher  stage  than  we  found  it ;  there  being  certain 
bars  further  up-stream  than  we  went  that  obstruct  navigation  in  low  water,  and  there 
also  exist  obstructions  of  snags  and  overhanging  trees. 

This  stream  passes  thiough  a  cotton-growing  country,  where  considerable  land  ia 
andercnltivation,  and  some  cotton  and  cotton  seed  are  brought  out,  but  no  statistica 
could  be  obtained  as  to  its  amount.  A  cut-off  in  the  Arkansas  has  been  made  in  re- 
cent years  by  the  floods  from  the  Bayou  Meto  assisting  the  Arkansas.    ThUtxv\^v^\Asc^ 
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alvz«-(l  i\i\H  liiisiiK^rt.  In  ihe  IjUhiest  <oitoii  M-a^on  tbert- if<a  revival  of  iiif«iv>!  uin] 
deiiifiiiil  for  th*-ir  MTviciH  for  a  ^litTt  tin.e  iu  handiing  cotton  aini  m't-<i  from  The  \>\i 
tatioiiH  on  the  ininjediate  hank  <»f  the  river  and  hiingintr  snppli*-?*  in  n-tnni  Tl 
trade,  however,  in  Hpanniodic,  and  after  the  few  weeks  of  hnrr>'  are  over  it  diisavr 
an  qiiiekly  aH  it  HpnngM  np.  'I'here  are  now  no  l>oaTs  on  the  Arkansas  in  the  dire 
New  OileaiH  trade  an  formerly,  freight  M*nt  down  the  river  l»ein*j  traiisfeTn-d  at  t 
month  of  White  Kiver.  One  jjaeket,  making  two  trips  per  week.  i«  anifdy  snffiiir 
to  do  all  the  huhiness  hetween  Pine  Blnff  and  heh»w  lor  the  greater  part  of  the  y« 
and  this  im  the  portion  of  the  river  where  exists  the  greatest  demand  for  ibe  Kervic 
of  HteanihoatH  hetween  }*ine  Hlntf  and  Little  Roek  there  is  one  steamhoat  of  alM>nt  'J 
toriH  making  regular  trips.  These  boats  seein  to  fully  meet  the  demands  of  the  riv 
tra^le  for  sever  il  months  in  the  year;  oceasionally  there  are  other  l>oat8  plying  int! 
river  trade  but  the  demand  for  their  services  as  a  rnle  is  not  siiffieieut  to  remunera 
their  owneis.  The  railroads  have  so  far  abs^irbed  the  river  business  that  the  ciisto 
of  hauling  freight  to  them  instead  of  waiting  for  a  steamboat  is  growing  in  favi»r< 
fMM'tain  portions  of  the  river  where  the  railroad  is  convenient.  This  is  true  of  i! 
Bontli  side  of  the  river  as  far  down  as  Douglas,  while  on  the  opposite  side  tber** 
being  built  a  narrow-gauge  iailroa<l  near  the  river  bank,  expressly  to  aceomnioda 
the  planfepH'  trade;  but  it  is  very  probable  that  the  cotton  grown  ver>-  near  the  riv 
will  always  be  handled  by  the  steamboats.  When  more  land  is  cleared  np  in  il 
lower  part  of  the  river,  and  the  cotton  fields  extende<l,  there  will  be  new  life  in  ti 
river  trade,  for  the  reason  that  steamboats  can  better  manage  the  su])plies  nece^sA 
for  plantation  uhv  than  a  railroad,  and  can  accommcMlate  theiUs^^Jves  to  the  couvr 
ience  <d'  the  ]daiiiers  in  moving  stock  ami  bulky  freight,  and  in  making  landin;,ni 
times  of  Hood  bi'tter  than  is  ]»os.sible  for  a  railn»ad  to(U>.  It  is  very  certain  tliatibe 
will  always  be  a  demand  for  river  transportation  to  some  di-gree,  not  as  in  time«i  i»a 
when  there  was  no  other  outlet  and  ther«^  was  not  the  demand  for  (]iii4'k  trans|M»rt 
tion  that  e  ists  to-day;  but  this  tine  water-way  is  so  closely  connected  with  t] 
l»lanting  interest  of  tlie  cotton  growing  sectitm  of  the  State  that  the  boats  willi 
ways  be  run  f«»r  that  special  trarle,  regardless  of  the  demands  of  the  great  bnsio^ 
centeiH  already  in  existence  or  that  may  spring  up,  and  whose  needs  are  better  servi 
by  tin-  railroads.  The  navigation  of  the  river  is  made  very  safe  by  the  work  of  tl 
snag-boats  that  patrol  the  strea?»i  at  properseasons  and  remove  all  obstructions  inti 
form  of  snags  or  overhanging  trees  from  the  channel.  The  average  channel  depth 
a  middle  stage  of  water  is  about  'JO  feet.  The  direction  of  the  channel  is  more  orlr 
disturbed  by  every  rise,  like  all  streams  that  carry  a  large  anu)unt  of  s<Mliment  in  f»ii 
pension,  in  some  places  remaining  stable  for  several  seasons,  in  otlijfrs  constantly  hbil 
ing.  The  l)ed  being  generally  of  the  same  material  as  the  banks,  is  worn  in  the  !*aD 
l>roportion.  The  Arkansas  is  niivigable  at  all  seasons  as  far  as  Pine  Bluff,  but  the 
are  times  when  it  is  difticult  an<l  even  impossible  to  ascend  furtber  on  account  of  vri 
low  water. 

TOWNS. 
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plautations  having  a  landing-place  of  their  own.  This  is  very  easy  for  there  are 
lew  places  that  a  boat  eaniiot  make  a  good  landing  Boniewhere  within  a  mile.  The 
diHtanecH  between  the  principal  landings  have  been  mnch  exaggerated  by  the  steamer 
schednle.  It  is  said  that  the  distances  wtie  obtaint  d  by  ninninga  steanerovera  meas- 
ured conrse  and  noting  the  time.  Ibis  served  as  a  standard  to  mejunie  the  riser.  It 
would  answer  the  purpose  if  the  enrrent  were  nnifoim,  and  th«  8]  eedof  theboat  without 
Tariation  thronghout  the  entire  distsinre.  Neitherofthet-e  conditions  jTevails  however, 
and  the  distances  in  cont^equence  hctdown  as  mneh  ^.n  at er  than  they  are  in  lact.  Jt  is 
possible  also  that  there  nay  have  been  a  time  when  there  \i' ere  fever  cnt-oflb,  iheriver 
being  in  a  series  of  round  Ijends  and  elliptic-shaped  loops,  the  distances  frcm  point 
to  point  by  the  river  would  lie  much  greater  than  after  a  few  cul-otls  had  been  made. 
It  is  well  known  that  a  cut-otf  of  a  few  thousand  feet  in  length  can  make  the  main 
river  current  shorter  by  several  mihs.  The  length  of  ihe  river  might  in  this  way 
vary  considerably  in  a  few  years,  but  not  enough  by  natural  causes  to  account  for 
the  great  discrepancy  between  tlie  measured  dihtance  whi^h  its  170.  D)iles,  nnd  that 
adopted  by  the  steamer  schedule  "280  miles,  which  is  nccejited  as  correct  by  the  resi- 
dents along  the  river.  The  distances  from  Little  Rock  to  the  principal  landings  are 
given  in  the  accompanying  table. 

TUK   CHARTS. 

The  charts  will  be  21  in  number  when  completed,  showing  the  river  frojn  Big  Rock 
3  miles  above  Little  Rock,  to  the  Mississi]>pi. 

The  scale  ^^.^.t^,  was  adojited  in  order  to  hhow  clearly  the  location  of  shoals  and  bars. 
A  reduced  copy  on  scale  of  ^^^J^^n  ^^iH  he  made  of  these  charts. 
Very  respectfully,  \  our  obedient  servant, 

Charles  E.  Taft, 

Astfistant  jLvgineer, 
Capt-  H.  S.  Tarer, 

Corps  of  Enginetrs,  U.  S.  A, 


V  i4. 

CONTINUATION  OF  SURVEY   OF  ARKANSAS  RIVER  FROM  WICHITA,  KAN- 
SAS, TO  FORT  GIBSON,  INDIAN  TERRITORY. 

The  lield  work  of  this  survey  was  completed  in  Jnly,  1884,  and  the 
notes  i)h)tted  to  a  certiiin  extent  inuiiediately  after.  It  became  evident 
that  tlie  money  allotted  would  not  satisfactorily  plot  the  notes,  and 
work  was  .suspended  until  such  time  as,  by  personal  attention  or  other- 
wise, they  could  be  put  in  available  sliape.  This  step  was  taken  the 
more  willin^l}^  as  the  assistant's  report  showed  so  little  water  above  Fort 
Gibson,  with  numerous  dams,  &c.,  above  Arkansas  City,  that  it  seemed 
likely  no  improvement  would  be  recommended.  During  the  latter  i)art 
of  the  fiscal  year,  a  steel  steamer  with  a  fleet  of  five  steel  barges,  none 
drawinpf  over  12  inches  of  water,  has  been  put  on  the  river  from  Ar- 
kansas City  to  Fort  Gibson.  This  changes  the  whole  face  of  the  prob- 
lem, and  1  am  now  securing  all  the  data  possible  bearing  on  this  new 
departure.  To  report  fully  and  submit  proper  estimates  I  wish  to  see 
the  boat  visit  the  southern  section  of  Kansas  and  secure  other  data. 
I  believe  this  boat  is  designed  to  produce  a  revolution  in  the  matter  of 
navigating  upper  reaches  of  shallow  rivers.  An  enormous  commerce 
waits  this  southern  outlet.  The  notes  will  be  worked  up  as  far  as  nec- 
essary, and  a  full  report  with  plans  and  estimates  will  be  submitted  in 
time  for  the  action  of  the  next  Congress. 

Money  statement, 

July  1,  18H4,  anionnt  available $2, 754  56 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilitks  Julyl,  le84 2,575  43 

July  1,  1885,  amount  available 1 UQ  Vi 
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{Amoant  .(e«iiiiiated)  reqaired  for  eompletion  of  ex'mtiof^  project $1  5€0  W 
Auioaiit  that  cau  be  profitsblj  expended  in  liscal  year  ending  Jane 30,  td^      1,500  00 
Submitted  in  compliance  with  reqairementa  of  section  2  erf"  rirer  and 
harbor  acU  of  ir^m  and  ld67. 


KXPEXSK  ACCOUJTT. 

Pay-roIU,  labor,  dtc $2,358  16 

8nl>MiMt4;nce  supplies ... ...... . ..         136  5& 

IBtationtry *. 17  7? 

Traveling  expenses 29  OS 

General  supplies ^  33  75 

2,575  C 
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V  15. 
examination  of  little  eed  river,  arkansas. 

United  States  Engineer  Office, 

Little  Rock,  Ark.,  December  S,  18S4. 

General  :  In  pnrsnance  with  the  reqairemeDts  of  year  letter  of 
July  31,  1884,  I  have  the  honor  to  fnmish  the  following  informatioB 
relative  to  the  question  whether  or  not  the  Little  Bed  Biver  is  ^^  worthy 
of  improvement.^ 

•  •••••• 

From  report  of  Assistant  Engineer  M.  A.  Orlopp,  herewith,  it  appean 
that— 

l8t.  Jadsonia  is  the  highest  point  warranting  plans  of  improvement 
for  low-water  navigation. 

2d.  For  rafting  a  very  trifling  expenditure  will  greatly  benefit  the 
stream  for  the  entire  distance  over  which  this  industry  is  carried  on. 

3d.  The  commerce  to  be  benefited  is  unusually  large,  this  stream  be- 
ing located  in  a  very  prosperous  section  of  the  State. 

4th.  His  report  gives  all  the  data  necessary  to  make  an  enlightened 
estimate  of  the  amount  required,  without  fnrther  survey. 

5th.  The  present  commerce  from  his  report  amounts  to  about  13,500 
bales  of  cotton  yearly,  and  merchandise  imported  4,700  tons. 

•  •••••• 

Future  com^ierce  is  hard  to  estimate,  but  this  section  is  regarded  tf 
one  of  the  most  promising  ones  in  the  State.  Its  reputation  as  a  fruit- 
growing country  is  growing  very  fast. 

()th.  The  problem  of  improvement  is  very  simple  and  admits  ofi 
certain  solution,  and  may  be  briefly  summed  as  follows: 

1.  Remove  the  bowlders  that  interfere  with  rafting  above  Jndsonia. 

2.  Remove  the  shoals  3  miles  below  Judsonia  that  interfere  with  lot- 
water  navigation  to  Judsonia. 

The  assistant's  report  will  be  found  appended  and  marked  A. 

•  ••#•«• 

From  the  data  submitted  herewith  it  is  recommended  that  $8,400  be 
expended  upon  this  stream,  substantially  as  follows : 


Removing  bowlders  above  Jndsonnia 

Cutting  channel  3  feet  deep  through  the  shoals  3  miles  below  Jadsonia 8,001^ 
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Further  remark  seems  unnecessary,  aa  this  case  is  such  a  simple  one, 
and  the  benefits  to  be  derived  so  large  compared  with  the  outlay. 

•  •  •  •  •  •  • 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 
Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U,  S.  A. 


bsport  of  mr.  m.  ▲.  orlopp,  jr.,  assistant  engineer. 

United  States  Engineer  Office, 

lAUU  Rock,  Ark.,  Novemher  13,  1884. 

Captain  :  I  have  the  honor  to  Bubmit  the  following  report  of  the  examination  of 
the  Little  Red  River  of  Arkansas. 

•  .•  •  •  •  •  •  •• 

The  Little  Red  River,  rising  in  the  Boston  Mountains,  flows  in  a  southeasterly  di- 
rection and  empties  its  waters  into  the  White  River. 

At  Judsonia  the  river  enters  its  delta,  and  in  its  conrse  from  this  point  to  its  month 
it  is  a  stream  of  very  uniform  width  inclosed  within  permanent  banks,  which  are  in- 
clined at  an  angle  of  30  degrees  from  the  perpendicular,  and  gradually  decrease  in 
height  as  they  near  the  mouth. 

It  is  a  very  winding  stream,  consisting  of  a  series  of  loop-like  bends,  which  are  of 
great  curvature  and  very  short,  and  in  many  places  it  is  necessary  for  steamboats  to 
etop  and  back  in  order  to  round  the  points. 

With  the  exception  of  one  shoal  between  Judsonia  and  the  mouth  of  the  river,  the 
depth  of  water  is  sufficient  to  allow  steamers  of  4  feet  draught  to  navigate  the  waters 
a  diMtance  of  "^  miles. 

The  wiflth  of  the  river  at  Judsonia  is  300  feet,  and  gradually  widens  in  its  course 
to  the  White  River,  where  it  has  a  width  of  400  feet. 

Between  Judsonia  and  its  mouth  the  nver  may  be  divided  into  a  lake  and  a  bay. 
The  lake  comnieiicing  at  Judsonia  Shoaln,  on  the  western  limit  of  the  to\%n  of  Jud- 
sonia, has  a  length  of  3  miles,  being  separated  from  ihe  bay  by  Bens  Sboals,  which 
take  their  name  from  the  farm  on  the  left  bank.  The  dci)th  of  water  varies  from  5 
to  12  feet. 

The  river  between  the  Bess  Shoals  and  the  mouth  of  the  river  is  a  bay  formed  by 
the  water  from  White  River,  the  oscillation  of  which  aAVcts  the  ORcillation  iu  this 
bay,  and  as  the  White  River  remains  navigable  the  year  louiid  it  liirt  isheH  enough 
water  for  navij^atioi^  iu  Little  Red  River  for  a  distance  of  *-i2  uiilen,  at  which  xmiut  the 
bed  of  Little  Red  River  has  a  greater  elevation  than  the  bed  of  White  River. 

The  depth  of  this  bay,  averaging  about  7  feet,  varies  from  5  feet  to  20  feet.  In  this 
bay,  as  in  the  lake,  there  is  no  perceptible  current. 

Proceeding  up  the  stream  from  JudMonia,  I  found  that  the  river  was  a  series  of 
lakes,  so  formed  by  the  ridges  which  extend  out  from  the  mountains.  In  wmie  in- 
atauces  the  water  has  run  around  the  foot  ol  these  ridges,  forming  hboHls  of  loose 
«tone,  while  in  some  places  it  has  cut  its  way  through,  leaving  hbuals  of  solid  stone. 

The  firnt  lake  is  enclosed  by  the  Judsonia  Shoals  and  Eden  Shoals. 

This  lake  is  one-half  mile  long,  with  an  average  width  of  275  feet,  and  containing 
water,  which  has  no  current,  varying  from  3  to  b  feet  in  depth. 

The  second  lake  is  included  between  Eden  Shoals  and  Bond  Shoals,  which  gives  it 
A  length  of  2^  miles,  and  its  average  width  being  200  feet,  with  a  depth  ol  water  aver- 
jiging  4  feet,  and  containing  no  current. 

The  third  lake,  commenciug  with  Bond  Shoals,  has  its  head  at  Bealer's  Shoals,  which 
is  situated  immediately  below  Searcy  Lauding.  Its  length  is  about  2^  niilcM,  a vei ag- 
ing in  width  about  200  feet,  with  an  average  depth  of  3^  feet.  From  this  lake  the 
Tiver  retains  a  width  of  175  feet  to  its  hea*! waters. 

From  Searcy  Lauding  to  Kilcber's- Shoals,  a  distance  of  5^  miles,  the  river  is  di- 
vided up  into  a  number  of  very  short  lakes,  which  are  formed  by  the  numerous  strata 
•of  stone.  At  Kilcher's  Shoals  the  river  has  its  last  great  fall,  which  is  5  feet,  and  this 
*  point  may  be  considered  as  the  point  where  the  river  leaves  the  mountaius  and  en- 
ters the  bottoms.  Five  miles  above  these  last  shoals  the  fall  of  the  river,  as  deter- 
mined by  a  surveying  party  in  the  employ  of  a. company  of  gentlemen  who  were  de- 
■siyoas  of  building  mill-power  in  the  country,  was  16  feet  in  1  mile. 
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At  Jiidsonia  the  bankH  have  a  height  of  ly  feet,  which  decrease  gradTinlly  to  a  heipht 
of  1*2  feet  at  the  mouth,  and  iiiciease  as  you  i>ro(<M(l  up  the  stream  to  a  hci«:btot' 
25fr.t. 

From  JudHonia  to  Kilcher's  Shoals  the  hanks,  instead  of  increasing  in  heij^lit  nni- 
fornily,  as  below,  have  a  very  irregular  protilf.  wJiieh  is  due  to  the  nnnierouN  ritl»:e^ 

The  hanks  are  )»ernianent,  h«  ing  foinu'd  oi'  day  with  sandstone  an  the  snhsui ,  antl 
are  covered  with  yery  thick  hrnsli  and  small  timl>er,  aflbiding  it  a  i>iotectioD  wbifh 
perfectly  withstands  the  action  of  the  current. 

Being  inclined  at  an  angle  of  :^0  degrees  from  the  perpendicular,  and  as  Iherf*  is  do 
heavy  timber  imniediatel>  on  theerlge  ol  the  bank,  the  timber  that  falls  (bus  uotol»- 
struct  the  navigati'-n. 

At  three  ]daces  helow  Jndsonia  the  bank  has  slid  into  the  river,  carrying  and  yr?- 
%erving  the  trees  in  the  same  position.     This  has  been  caused  by  the  sprirgs  at  th»!«e 
places,  which  have  washed  away  the  foundation  or  suhsoil,  depriving  the   banks  of 
their  stipport. 

TlH'se  slideiH  are  so  small  as  not  to  obstruct  the  navigation. 

From  Judsoiiia  to  the  nu)Uth  of  the  river  the  bed.  with  the  exception  of  the  IV** 
Shoal's,  is  of  sand  antl  mud,  while  the  hottom  of  the  river  from  Jndsonia  to  .S* any 
Landing  iscomi>os«d  of  clay  and  stone.  From  Searcy  Lauding  to  the  headwaters  the 
bed  is  almost  exclusively  of  rock. 

The  samly  bottom  does  not  wash  out  or  accumulate  in  places,  us  the  hed  is  shajHil 
lik»*  a  hasin,  having  its  greatest  depth  at  the  head  ot  the  bay,  thus  allowing  no  nuder 
currents  to  exist. 

Owing  to  the  great  depth  of  water,  the  drift  which  is  carried  out  by  the  high  water 
cannot  strike  the  hed,  and  therefoie  the  river  is  altogether  free  from  snags  and  drift. 

There  being  no  Civving  banks  or  leaning  timber  below  Jndsonia,  this  part  of  th^ 
river  carries  no  drift  in  low  water. 

Above  Jndsonia  some  leaning  timber  w^as  seen  which  falls  into  the  river,  foniiiuif 
snags  and  drift,  but  not  to  such  an  extent  as  to  necessitate  removing  to  warrant  safr 
navigation. 

8HOAL8. 

The  only  (d)stniction  to  low-water  navigation  to  Jndsonia  a^-e  the  Bess  Shoals. 
These  are  situated  3  miles  below  Jndsonia,  and  are  of  loose  stoi.-  and  sand.  They 
are  a  quarter  of  a  mile  in  length,  consisting  of  400  feet  ot  loose  st«ne,  upon  which  tk 
water  has  a  depth  varying  from  2  to  3  feet.  This  stone  is  at  the  head  of  the  shoaL 
and  on  the  last  20  feet  of  stone  the  water  barely  tnckles  over. 

The  sandy  bottom  of  the  shoal  extends  down  the  river  about  900  feot,  the  water  on 
which  varies  from  2  to  4  feet. 

The  shoal  is  terminated  by  a  line  of  stone  extending  across  the  river,  which  is  *£ 
feet  wide,  and  containing  a  depth  of  water  of  about  3  leet. 

.The  fall  of  this  shoal  is  2  feet,  and  should  it  be  cut  out  the  water  in  the  lake  above 
would  not  be  lowered  sufficiently  to  prevent  navigation. 

The  Jndsonia  Shoals,  which  are  situated  immediately  above  Jndsonia,  have  a  £all 
of  2  feet. 

They  have  a  length  of  one-quarter  of  a  mile,  and  a  depth  of  I  foot,  the  water  being 
barely  forced  over  the  rocks  a  distance  of  200  feet.  They  are  compos©<l  of  large,  loose 
sandstone,  and  to  improve  the  low -water  navigation  above  them  it  would  be  necf*- 
sary  to  construct  a  dam  and  locks  on  these  shoals. 

Eden  Shoals,  situated  one-half  a  mile  above  Jndsonia  Shoals,  are  of  solid  rock. 

They  slope  in  both  directions  from  the  middle  1C»0  feet,  having  a  depth  on  the  mid- 
dle of  three-tenths  of  a  foot. 

Bond's  Shoals,  comjiosed  of  loose  stone,  have  a  length  of  400  feet  and  an  average 
depth  of  six-tenths  of  a  foot.     The  fall  is  about  2  feet. 

Beeler's  Shoals,  which  are  situated  at  Searcy  Landing,  are  300  feet  in  length,  varr- 
ing  in  depth  from  1  to  2  leet,  and  having  a  fall  of  1^  feet. 

Above  the  shoals  the  river  has  a  sumll  current  and  retains  it  until  the  headwaters, 
there  being  no  large  pools  of  any  note. 

From  S«'arcy  Landing  to  Kilcher's  Shoals  the  bed  of  the  river  may  be  called  od« 
long  shoal,  the  water  in  many  places  barely  nmi>tening  the  stones. 

Large  stones  exist  in  the  stream  above  Kilcher's  Shoals,  which  make  the  uavigatioa 
dangerous  at  a  very  high  stage. 

FLOor>a. 

As  the  country  along  the  stream  is  being  cleared  for  farming  purposes,  and  astb* 
timber  is  being  cut  near  its  headwateis,  all  ot-tlie  rain  that  falls  lu  the  wet  se**©" 
is  allowed  to  tiow  into  the  river  at  once,  the  result  of  which  is  that  the  river,  Iwini: 
not  of  sufficient  depth  and  breadth  to  accommodate  this  volume  of  water,  overflo'f* 
the  surrounding  country  to  a  depth  of  from  2  to  5  feet. 
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This  overflow  de]>endH  a  great  deal  ii]>on  the  8tnp;e  of  water  in  White  River.  Should 
\N'hite  River  be  low  at  Ihe  time  of  the  ri«e  in  Little  Red  River,  the  country  is  not 
overll«)W»'d  to  nnch  a  great  de])th.  and  the  duration  of  the  flood  Ih  very  short.  While, 
Hhould  White  River  be  swollen,  the  reverse  v*  experienced. 

Tile  floods  generally  occur  about. the  latter  ]nivt  of  Jannary,  the  watjer  remaining^ 
at  its  highest  stage  for  five  or  six  days,  wheu  it  recedes  to  a  height  of  6  or  8  feet  above 
low- water,  at  wliich  stage  it  reuiains  until  tjje  middle  (»f  June. 

Fnuu  June  to  Sei)teniber  the  low  water  is  exjurienced. 

From  S#»ptember  until  the  llood.s  slight  rises  occur,  which  do  not  increase  the  depth 
sutlicietitlv  to  insure  navigation  above  Judsonia. 

LumbtMuien  take  advantage  of  the  highest  stage  of  the  water  to  float  their  timber 
to  the  uuirkets. 

Jiafiingis  always  attended  with  great  danger  until  Searcy  Landing  is  reached. 

The  greatest  oscillation  at  Searcy  Landing  has  been  2^  feet  and  20  feet  at  Jndsonia^ 
while  at  the  mouth  of  the  river  the  water  has  never  risen  more  than  18  feet  above  low 
water.  This  decrease  in  the  oscillation  is  owing  to  the  river  overflowing  its  bank» 
and  itiundating  theconutrv. 

At  high  water  tlie  current  has  a  velocity  varying  from  3  to  C  miles  per  hour,  owing 
to  the  coiKlition  of  Whit<:  River.  $ 

lielow  JudsMiiiii  the  couutry  is  a  flat  alluvial  bottom,  the  elevation  of  which  is  less^ 
than  the  elevation  of  the  banks  of  the  stream. 

As  this  river  contains  no  tributaries,  thf  water  which  overflows  the  banks  is  only 
draiued  from  i he  country  by  bayous,  which  it  has  formed  since  ltj72,  there  beiug  no 
lloods  ]»revious  to  that  year. 

Froui  the  headwaters  to  within  r*  miles  of  the  White  Rivei'  the  country  is  well  set- 
tle<l  op,  the  people  heiug  eugagcd  in  farming  and  cattle  raising.  The  soil  is  very  rich 
in  the  bottom,  receiving  each  year  a  new  deposit  of  sediment  from  the  overflow.*  The 
bottoms  abound  in  cane,  which  act  as  winter  pastures  for  cattle,  and  were  it  not  for 
the  danger  of  losing  cattle  by  the  high  water  it  would  be  the  tinest  pasture  in  the 
State. 

The  Inmber  is  very  fine  and  abounds  in  very  large  quantities,  the  principal  of  which 
are  white  oak  and  cyjiress.  with  cotton-wood,  willows,  red,  post,  and  water  oaks, 
backberry.  ash,  an<l  some  walnut;  the  mountains  and  ridges  are  covered  with  a  fine 
growth  of  yellow  pine. 

Five  miles  north  of  Judsonia  large  quarries  of  very  fine  white  sandstone  exist. 

The  country  above  Judsonia  consists  of  ridges  with  swamps  bordering  along  the 
rivi'r. 

The  uplands,  while  not  as  rich  as  the  bottom  lands,  are  very  thickly  settled  with 
farmers,  who  devote  almost  all  of  their  land  to  fruit  and  vegetables. 

The  stone  in  the  ridges  is  principally  sandstone,  with  some,  veined  granite,  the  qnal- 
ity  of  which  is  very  ]>oor. 

Three  tcv^iis  are  situated  on  the  stream,  the  largest  of  which  is  Searcy,  which  haa  & 
populaticm  of  2,0('0.  It  is  situated  about  2  miles  south  of  the  river,  and  ships  yearly 
from  G,UOO  -to  8,000  bales  of  cotton,  and  also  a  large  amount  of  fruit,  of  which  an  esti- 
mate could  not  be  obtwiiied. 

Corn  is  raised  only  to  supply  the  demand  of  the  people  in  the  country.  It  receivea 
imports  which  amount  yearly  to  4,000  tons. 

A  very  large  number  of  fine  sulphur  .springs  exist  in  the  town,  and  they  are  claimed 
to  possess  medicinal  properties.  Large  numhers  of  people  from  the  State  flock  here 
to  partake  of  the  health-giving  waters. 

Juds(  nia,which  is  situated  22  miles  from  the  mouth,  on  the  Saint  Louis,  Iron  Mount- 
ain and  Southern  Railway,  contains  a  population  of  400  souls. 

It  shijis  yearly  from  1,000  to  l,5i'0  bales  of  cotton  and  receives  400  tons  of  imported 
merchandise. 

This  town  also  contains  a  saw-mill,  tannery,  and  cotton-mills. 

The  Saint  Louis,  Iron  Mountain  and  Southern  Railway  crosses  the  river  upon  an 
iroi»  Howe  truss  bridge  of  two  spans. 

The  pieisare  of  stone,  built  ujiou  a  foundation  made  by  throwing  stone  into  sheet 
piling.  The  "false  works"  which  were  used  to  constiuct  this  bridge  still  remain  in 
the  channel  and  are  an  ol.>struction  to  navigation. 

The  draw-span  consists  of  19  panels  IT)  feet  in  length  and  20  feet  high. 

The  other  si»an  consists  of  W  jianels  of  15  feet  in  length  and  the  same  height  of  the 
panels  in  the  draw-span. 

The  bridge  has  no  apfiroaches,  the  spans  resting  on  abutments  and  the  ground  filled 
in  from  them.     The  total  length  of  the  bridge  is  405  feet. 

West  Point  is  a  small  village  situated  on  the  right  bank  5  miles  below  Judsonia. 
Its  principal  export  is  cotton,  of  which  commodity  it  ships  about  4,000  bales  yearly, 
2,r)(J0  of  which  it  receives  from  Searcy  by  a  tramway  which  connects  these  two  townf. 
This  tramway  crosses  the  lailway  at  Kensett,  the  shipping  point  of  Searcy. 
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The  Chickasaw,  a  Memphis  packet,  drawing  3|  feet,  makes  regalar  wrekly  tripito 
^est  Point,  and  brings  to  this  port  about  3u0  tons  of  merchandise  per  annum. 

IMPROVEMENTS. 

In  order  to  require  navigation  to  be  made  possible  at  low  water,  it  wonld  Deecaa- 
tate  the  building  of  a  dam  and  lock  upon  Judsonia  ShoaL  llie  dam  woald  requini 
lieight  of  6  or  7  feet  to  give  Searcy  Landing  3  feet  of  water. 

The  expense  which  this  would  demand  wonld  be  too  great  for  the  amount  of  cob- 
merce  which  this  country  possesses. 

As  it  would  not  require  the  expenditure  of  a  very  large  amount  of  money  in  order 
to  make  navigation  possible  at  low  water  as  far  as  Judsonia,  and  from  which  benclt 
would  be  derived,  the  estimate  ^iven  is  only  for  the  cutting  out  of  the  B^ss  Shook, 
which  will  allow  navigation  during  the  year  for  a  distance  of  22  miles. 

Should  the  river  be  opened  to  this  point,  75  per  cent,  of  the  cotton,  which  iitbi 
•chief  export  of  the  country,  would  be  shipped  by  water  to  Memphis  or  New  Orletai, 
which  are  better  markets  for  this  produce  than  Saint  Lioui^. 

As  the  Bess  Shoals  contain  only  300  feet  of  loose  stone  and  aboat  1,000  feet  of  aand, 
A  dredge  of  a  capacity  of  1  yard  would  easiljI^But  this  shoal  out  in  the  coarse  of  twi 
months. 

The  earth  excavated  would  have  to  be  placed  upon  barges  and  thrown  in  deep  in- 
ter, which  exists  immediately  below  this  shoal.  The  following  is  the  eetimatoier 
this  improvement: 

1  dredge-boat $4,0li 

5  barges,  at  |l,000 , 2,0i 

1  foreman  in  charge,  at  $125    Si 

1  engineer,  at  flOO iV 

20  laborers,  at  $35 1,4» 

Subsisteuce  at  50  cents  per  day 33t 

Total 8,1^ 

<]?ontingeucies,  10  per  cent 818 

Grand  total ', 8,998 

THE  RIVER  ABOVE  KILCHER'S  SHOALS. 

From  the  headwaters  of  the  river  to  Searcy  Landing  the  river  runs  through  a 
country  of  very  mountaiuons  character.  The  river  in  its  course  has  cut  throng 
many  rid«je.s,  leaving  perpendicular  bluffs  of  solid  stone  having  an  elnvation  of  lo^ 
ft^et,  while  in  other  places  the  river  has  ruu  arouud  the  end  of  ridges,  leaving  a  bigk 
bank  only  on  one  Hide. 

The  lan<l  which  is  adapted  for  farming  purposes,  being  in  the  valley  and  along  tk 
bank  of  the  river,  is  very  rich,  but  of  limited  dimensions. 

The  banks  of  the  river  vary  in  height  from  20  to  30  feet,  which  is  sufficient  to  pl^ 
vent  any  overflow  in  the  wet  season. 

The  river  bein«;  a  very  winding  stream  encounters  different  soil,  which,  when  of 
rock,  dors  not  allow  the  water  to  cut  into  its  hanks,  while  in  other  places  the  rvff, 
running  through  a  loamy  soil,  which  has  little  protection,  has  cut  into  the  banb^ 
cauHiii^  the  bed  to  widen.     The  width  of  the  stream  varies  from  150  to  300  feet. 

The  depth  of  river  varies  irom  3  inches  to  3  feet,  in  many  places  the  wat^r  hf\^ 
forct'd  over  the  bed,  and  with  the  exception  of  three  lakes,  in  which  the  water  h»» 
depth  of  5  feet,  the  river  resembles  a  large  mountain  creek. 

The  current  varies  greatly  in  velocity,  being  som^imes  imperceptible  and  ofti 
attains  a  velocity  of  2  miles  per  hour. 

The  ]»rincipal  products  of  the  conntry  are  cotton  and  corn,  with  some  fruit,  th# 
value  of  which  is  very  small  as  compared  with  the  value  of  the  pine  and  oak  timbtf, 
which  exist  in  remarkably  large  quantities  and  of  a  very  superior  quality.' 

Pine  and  oak  trt'cs  were  seen  which  have  a  diameter  of  4  and  5  feet,  varying  in  heigkt 
from  ?.''>  to  125  feet. 

A  great  number  of  people  are  engaged  principally  in  rafting  this  timber  to  the  nur- 
kets,  while  others  are  engaged  in  getting  out  8tav«>8,  which  are  floated  out  in  li»rit« 
which  are  cut  up  ou  arriving  at  their  destination  and  sold  as  lumber.  The  anionDt 
of  timber  and  staves  thus  floated  out  in  high  water  is  very  large,  and  would  be  nineh 
larger  should  three  obsfructious  be  removed  which  have  caused  the  destruction  fl' 
many  rafts  of  timber. 

•  It  was  iinpoHsihle  t^  obtain  a  correct  estimate  of  the  amount  of  timber  which  hu 
been  rafted,  but  it  is  evident  that  the  quantity  of  timber  iu  these  va.st  forests  is  suf- 
ficient to  warrant  the  expenditure  of  a  small  amount  of  money  for  the  removing  rf 
these  obstructions  which  prove  very  dangerous  to  the  navigation  of  rafts. 
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OBSTRUCnOKS  TO  BAFTINO. 

Fifteen  miles  from  Searoy  LaDding  the  first  obstraotion  was  noticed.  This  isa  Yezr 
larse  sand  rock,  which  is  called  *'  Ten  Mile  Bock,''  owing  to  it<s  proximity  to  a  creek 
of  that  name. 

It  is  situated  on  the  left  side  of  the  channel,  into  which  it  has  Allien  from  a  high 
lock  bluff  on  the  left  bank,  and  its  general  shape  being  that  of  a  frustum  of  a  rec- 
tangular pyramid.  The  dimensions  of  the  stone  are :  Altitude,  15  feet ;  bases,  12  and 
6  feet.    Its  volume  is  45  cubic  yards. 

The  second  obstruction  is  situated  5  miles  above  Ten  Mile  Bock,  and  is  known  to 
raftsmen  as  *'  Old  Sow,''  from  the  appearance  which  it  presents  from  up  the  river. 

It  is  a  frustum  of  a  cone,  a  section  of  which  is  an  ellipse,  the  radii  of  the  upper  face 
being  4  and  2  feet,  while  those  of  the  lower  face  are  6  aud  3  feet.  Its  altitude  is  14 
feet,  which  gives  it  a  volume  of  50  cubic  yards. 

It  is  situated  in  the  middle  of  the  stream,  which  is  300  feet  wide  at  this  point. 

The  third  rock  is  about  45  miles  above  Searcy  Landing,  and  is  also  known  as  ''Old 
Sow."  It  is  in  the  middle  of  the  stream,  the  width  of  which  is  250  feet,  the  banks 
of  the  river  being  low. 

The  stone  is  a  sand  rock,  the  general  shape  heins  a  fustnm  of  a  cone.  The  faces 
are  ellipses,  the  radii  of  which  are 5  aud  3  feet  for  the  upper  face  and  8  and  4  feet  for 
the  lower  face.    The  altitude  is  15  feet  and  the  volume  is  95  cubic  yards. 

To  make  rafting  safe  it  is  only  necessary  to  destroy  this  rock  by  blasting  and  leave 
the  rock  thus  disintegrated  in  the  bed  of  the  river. 

The  amount  of  stoue  thus  requiring  destruction  is  190  cubic  yards,  which,  taking 
the  smallest  quantity  of  solid  rock  removed  by  1  pound  of  powder,  would  require 
100  pouuds  of  powder  or  10  pounds  of  dynamite. 

The  river  could  be  cleared  of  these  obstructions  in  one  month  by  employing  a  fore- 
man and  four  men. 

The  following  is  che  estimate  of  the  amount  of  money  it  would  require  to  make 
rafting  less  dangerous  for  a  distance  of  50  miles  above  Searcy  Lauding  to  the  mouth 
of  the  river : 

1  foreman  in  charge $75  00 

4  laborers,  at  ^0 KK)  00 

Snbsistenco,  5  men,  at  |15 75  00 

Drills  and  tools 50  00 

Explosives 5  00 

Total 365  00 

Contingencies,  10  per  cent 36  50 

Grand  total,.. 401  60 

Very  respectfully,  your  obedient  servant, 

M.  A.  Orlopp,  Jr., 

Awulant  Engineer. 
Capt.  H.  8.  Taber, 

Corps  of  JingineerSf  U.  8.  A, 


Vi6. 
EXAMINATION  OF  BED  BIVEB  ABOVE  FULTON,  ABKANSA8. 

United  States  Engineer  Office, 

Little  Rock,  Ark,^  November  12,  18S4. 

General  :  In  pursuance  with  the  requirements  of  your  letter  of  July 
31,  1884, 1  have  the  honor  to  furnisli  the  following  information  rehitive 
to  the  question  whether  or  not  the  Red  River  above  Fulton  is  "  worthy 
of  improvement:" 

•  •  •  •  •  •  • 

From  the  assistant's  report  it  appears  that — 

1.  There  is  no  demand  for  low-water  navigation,  there  being  nothing 
to  transport  at  that  season.   . 

2.  The  amount  of  commerce  warrants  a  certain  outlay. 
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3.  Tin's  ontlay  will  be  of  most  practical  benefit  if  made  to  secore 
safer  high-water  navipition, 

4.  Its  similiirity  to  other  rivers  iu  this  district  permits  a  practical 
solution  of  its  improvement  with  the  above  facts  est^iblished;  t.  «.,  the 
application  of  snagging  appliances  to  the  removal  of  snags  and  drifta. 

6.  No  farther  survey  will  be  required  to  prepare  plans  and  estimates 
for  the  improvement  of  this  river. 

6.  Present  commerce,  20,000  bales  cotton,  2,500  tons  merchandise; 
future  commerce  is  likely  to  exceed  the  present. 

The  assistant's  report  will  be  found  appended  and  marked  A. 

RECOMMENDATIONS  AND  REMARKS. 

The  proper  outfit  for  this  work  is  a  hand  snag  boat,  costing  abort 
$4,000.  It  will  cost  about  $1,500  per  month  for  running  exi^enses. 
Four  months'  work  ought  to  put  the  stream  in  fair  shape  at  a  total «»t 
of  $10,000;  therefore,  this  reach  of  river  can  be  put  iu  serviceaWe 
condition  during  high  and  medium  stages  of  water. 

Should  the  commerce  of  the  river  ever  warrant  further  or  more  per- 
manent improvement,  the  improvements  suggested  here  would  betli« 
natural  stepping  stones  to  such  improvement;  and  while  the  improre- 
ments  recommended  are  going  on  data  cau  be  collected  without  much 
expense  upon  which  to  base  plans  and  estimates  for  sach  additional 
improvement. 

Iu  conclusion  it  may  be  stated  that  while  it  would  have  been  more 
satisfactory  to  have  carried  the  examinations  still  higher  up  the  streas, 
yet,  so  long  as  the  money  allotted  did  not  permit,  it  seems  best  now  to 
leave  this  until  such  time  as  it  may  be  done  more  ecouomiciilly;  wben 
the  improvements  have  advanced  as  far  as  the  river  has  been  examined. 

Reliable  authority  gives  the  stream  the  same  general  character  for 
many  miles  further,  so  that  so  long  as  the  outfit  proposed  would  ansftf 
every  purpose  for  this  long  reach  of  river,  it  seems  poor  economy  tode- 
vote  any  more  money  at  present  to  preliminary  examinations  or  survejSi 

•  ••#••  • 

I  am,  general,  very  respectfully,  your  obedient  servant, 

li.  8.  Taber, 
Captain  of  JEngineen 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S,  A. 


a.-~rkport  of  mr.  m.  a.  orlopp,  jr.,  assistaivt  knginkkr. 

United  States  Engineer  Office, 
Utile  Bork,  Ark.^  Aovemk^  3, 1661 

Captain  :  I  have  the  honor  to  sahmit  herewith  a  report  of  the  examination  o(id 
River  from  Fulton,  Ark.,  to  a  point  150  miles  above. 

In  obedience  to  your  letter  of  in<ttriiotions  of  the  2l8t  of  October,  1884,  I  prooecirf 
to  FaltoQ,  Ark.,  arriving  there  in  the  evening  of  the  2Ut,  and  the  next  momiof  it 
half-past  8  started  np-stream. 

Comparing  the  rivor  with  the  tracing  which  I  took  from  the  map  in  the  office  I 
found  the  map  very  correct  for  a  distance  of  80  miles ;  when,  afVer  reachinf  ^ 
point,  there  was  no  similarity  existing  between  the  river  and  the  tracing. 

As  the  river  above  this  point  could  not  be  made  navigable  withoat  the  expendito* 
of  a  large  amonnt  of  money,  and  as  the  commerce  of  the  country  doe;*  not  dwni'' 
this  improvement,  I  did  not  think  it  was  necessary  to  obtain  snffioient  ^ 


ting  the  river. 


daUforplit' 
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On  MoDdny,  the  27th  of  October,  the  river  rose  7  feet,  which  cansed  snch  an  incre- 
ment in  the  velocity  of  the  current  as  to  greatly  retard  my  progress.  Had  it  not  been 
for  this  rise  I  would  have  succeeded  in  n.sroudiug  the  river  as  far  as  Colbert's  Statioo, 
"where  the  Missonii,  Kansns  and  T^xas  Railway  crosses  the  river. 

Notwithstanding  this  rise,  I  reached  that  point  where  all  improvement  necessary 
to  make  navigation  possible  at  low  water  ceases  to  be  practicai)le. 

Proceeding  up-stream  from  Fulton,  Ark.,  soundings  were  taken  every  300  feet  in 
the  channel,  and  every  100  feet  on  the  crossings,  where  it  was  evident  that  the  water 
was  shoaling. 

On  the  shoals  two  diagonal  lines  of  soundings  were  run. 

The  character  of  the  bottom  and  the  nature  of  the  soil  was  observed,  which  re- 
mained the  same  throughout  the  course  of  the  river. 

Distances  were  estimated  by  calculating  the  ran  of  the  boat  in  a  certain  time,  from 
observations  taken  for  a  short  period  of  time. 

Owing  to  the  late  start  of  Thursday,  the  23d  instant,  I  sncceeded  in  making  only  18 
miles. 

On  Friday,  the  24th,  I  made  25  miles,  passing  the  Texas  State  line  abont  half  past 
10  o*cl<»ck  in  the  morning.  On  Saturday,  the  25th,  it  was  necessary  to  quit  work  early 
on  nccount  of  threatening  rain,  and  therefore  only  21  miles  were  made. 

On  Monday,  the  27th,  about  H  o'clock  I  passed  the  Indian  Territory  line,  and  camped 
A  distance  of  20  miles  above  the  line.  During  this  night  the  river  rose  and  the  current 
being  increaHed,  the  distances  made  from  this  on  were  not  so  great  as  on  the  first  days 
of  the  examination.  About  2  o'clock  of  this  day  I  passed  that  point  where  there  was 
no  comparison  to  be  made  between  the  map  and  the  river. 

Tuesday,  the  28th,  I  succeeded  in  reaching  a  point  20  miles  above  my  last  camp. 

Wednesday,  the  29th,  20  miles  were  made,  passing  Walnut  Grove  at  12  o'clock. 

On  Thursday,  the  30tb,  at  12  o'clock,  I  reached  a  point  which  was  situated  abont 
12  miles  below  the  Kemishi  River,  and  owing  to  the  state  of  the  expenses  for  the  trip 
I  commenced  my  trip  down  the  river,  checking  over  the  distances  which  I  had  esti- 
mated on  my  Journey  np  the  stream. 

As  the  people  in  the  conntry  were  in  arms  for  the  purpose  of  hunting  the  perpetra- 
tor of  a  crime  in  Little  River  C/onnty,  Arkansas,  I  did  not  deem  it  safe  to  camp  in 
the  country,  and  therefore  I  continued  my  Journey  during  the  night,  arriving  at  Ful- 
ton, Ark.,  at  daybreak,  on  Saturday,  November  I. 

The  river  is  a  very  narrow  and  winding  stream,  consisting  of  a  series  of  very  short 
reversed  curves  of  great  curvature  with  very  short  crossings.  The  water  in  passing 
from  one  side  to  the  other  frequently  runs  at  right  angles  to  the  channel  in  tne  pre- 
ceding bend. 

According  to  the  shape  of  the  bed  the  water  is  crowded  over  to  the  outer  bank  of 
a  bend,  where  all  of  its  available  force  is  concentrated,  thus  allowing  it  to  expend 
all  of  its  energy  on  a  portion  of  the  bed,  which  it  has  washed  out  so  effectively  as  to 
make  the  depth  of  water  sufficient  to  float  very  large  boats. 

The  earth  thus  washed  out  of  the  bends,  instead  of  being  carried  away  by  the 
water,  is  only  held  in  suspension  until  the  water  crosses  from  one  bend  to  the  other, 
where,  on  account  of  the  widening  of  the  bed,  the  channel  is  not  contined,  which 
allows  the  water  to  be  distributed  over  the  crossing,  lessening  the  velocity  of  the 
water  and  allowing  deposition  of  the  sediment,  which  is  greatly  aided  by  the  snags 
and  drift  which  have  lodged  in  the  head  of  the  crossing. 

The  water  by  being  resisted  when  it  reaches  the  crossing  is  deflected  to  the  inner 
bank*  where  it  forms  an  eddy,  which  allows  of  a  quick  deposition  of  the  sediment,  and 
as  high  water  is  of  long  duration  these  bars  are  very  large,  extending  to  within  500 
and  600  feet  of  the  outer  bank  in  low  water. 

These  bars,  instead  of  being  flat,  are  high  at  the  bank,  and  sloping  gradually  to  the 
water's  edge.  The  head  of  the  bai-s  are  always  being  cut  at  low  water,  but  as  the 
bends  are  of  such  great  curvature  the  bars  never  oave  beyond  a  tangent  to  the  onter 
bank  of  the  upper  bend. 

In  the  bends  the  water  has  an  average  depth  of  4  feet,  while  the  channel  varies  in 
width  from  LOO  to  150  feet.  On  the  crossings,  where,  on  account  of  widening  of  the 
"water,  the  depth  is  decreased  and  varies  in  different  crossings  1^  to  2  feet. 

At  a  point  50  miles  above  Fulton,  Ark.,  the  width  between  banks  ^adnally  in- 
creases, and  as  it  carries  the  same  amount  of  water  as  beh>w,  there  being  no  tribu- 
taries of  any  importance  above  Little  River  until  Kimishi  River  is  reached,  the  depth 
decreases  so  as  to  make  navigation  at  low  water  for  boats  drawing  more  than  1^  roet 
impossible.    . 

The  upper  river,  nnlike  the  lower,  consists  of  long  bends  with  small  cnrvature,  and 
many  long  reaches  in  which  the  channel  is  often  divided,  allowing  the  sediment  to  be 
deposited  between  channels  and  forming  many  island  sand-bars. 

Throughout  its  whole  course  the  banks  retain  a  height  of  15  feet  above  low  water. 
The  bank  on  the  inner  bend  is  sloping  and  decreasing  to  a  height  of  12  feet.  The 
outer  banks  of  the  bends  are  always  caving  or  sliding. 
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In  almost  all  of  these  onter  bends  the  land  has  been  cleared  rot  farming  porpoM, 
and  as  all  of  the  timber  has  been  cut  these  bauks  are  deprived  of  the  proteetioD  id- 
forded  by  the  timber  and  underbrush,  allowine  the  current  to  act  withoat  aDyiaiit- 
•nee,  the  result  of  'which  is  that  all  of  these  places  are  caving  very  badly.  Id  sfev 
bends,  wheie  the  timber  aud  brush  have  not  been  removed,  the  banka  withstand tb 
force  of  the  current  to  a  better  advantage. 

In  three  places  it  was  noticed  where  the  banks  had  fallen  bodily  into  the  witar, 
carrying  and  preserving  the  timber  in  its  i^ame  relative  position,  ^bere  these  sltda 
have  occurred  at  the  head  of  a  bend  it  has  been  the  means  of  preserving  that  psitof 
the  bauk  below  it,  acting  as  a  dike  to  change  the  direction  of  the  cnrrent. 

These  slides  are  due  to  the  soil  being  of  clay  and  the  subsoil  a  sandy  loam  ;  the  lit- 
ter being  washed  out,  depriving  the  soil  from  any  support,  it  naturally  slides. 

The  cbnrarter  of  the  surrounding  country  shows  how  susceptible  the  banks  inte 
the  action  of  the  current. 

On  both  sides  of  the  river  and  along  its  whole  course  there  are  continuous  ehiiM 
of  lakis  which  are  formed  by  the  vibration  of  the  bed  of  the  river. 

These  lakes  are  from  one-half  to  2  miles  iuland,  and,  from  the  similarity  existiii| 
between  their  banks  and  the  banks  of  the  river  it  is  very  evident  that  at  one  tiai 
they  formed  a  part  of  the  bed  of  the  river.  They  vary  in  depth  from  8  to  15  feet,  aiwiii 
length  from  one-half  t4)  2  miles,  and  prove  to  be  of  great  advantage  to  the  counny 
and  to  navigation,  as  they  84Tve  an  large  depositories  for  the  water  in  the  dood  seiM 
when  the  rivcroyeiflowH  its  banks,  thus  preventing  inundation  and  prolonging;  Dsr> 
gation  by  nctiug  in  the  capacity  of  feeders,  being  connected  with  the  river  by  ba.voai 

At  Walnut  ba.xou,  J<!5  miles  above  Fultrn,  Ark.,  the  river  at  one  time  fomWi 
large  double  horKC-shoe  curve,  shaped  like  the  letter  S,  the 'water  cutting  throughit 
the  narrowest  )ioiut,  leaving  a  lake  on  each  side.  This  place  is  known  to  steainbttl 
men  as  **  Figure  Eight  Cut-oflf." 

In  many  places  where  trees  aud  drift  have  lodged  on  the  banks  they  have  befntb 
means  of'aiding  and  quickening  the  de))0(>ition  of  the  sediment  so  as  not  only  toad 
as  a  protection,  but  beiug  the  means  of  covering  the  banks  with  a  thick  coatiogof 
red  clay,  which  the  river  gathers  in  its  flow  through  the  red  lands  nt-ar  its  htd- 
waters. 

Could  the  banks  be  protected  while  the  river  is  in  its  present  condition  of  sbot, 
■harp  bends,  and  the  snags  and  drift  be  removed  from  the  crosHings,  navigation  wosid 
be  iiMUured  for  boats  of  not  more  than  2^  feet  draught  during  the  3'ear  for  a  di^uan 
of  40  or  r>0  inileH  above  Fulton. 

Juduing  from  the  velocity  of  the  current  and  the  depth  of  the  water,  the  bedoftbi 
river  has  a  lall  greater  than  ordinary. 

The  bed  is  conipi  htd  principally  of  sand  and  clay,  with  very  little  gravel,  andia 
one  place  rock  waw  found  for  a  *li>tanco  of  400  feet. 

The  drift,  which  the  water  gathers  during  the  flood  season,  and  the  timber  whick 
falls  in  wiih  the  raving  banks,  gradually  accumulates  on  the  crossings,  wbewtit 
water  is  not  of  sntbcicnt  depth  to  allow  it  to  float  ott'.  thus  forming  permeable  dtfi 
which  is  the  main  caunw  of  ibe  existeiue  of  such  hhoal  w'jitrr. 

Owing  to  the  «h*|»th  of  tli«  water  in  the  bentln,  very  little  drift  is  found  in  tk« 
parts,  and  where  it  has  lodged  tlio  direction  of  the  current  has  deposited  them^ffj 
close  to  the  hank,  making  drift  and  snags  deposited  iu  the  bends  ad  van  tagtom  in- 
stead (»f  detrimental  to  navigation. 

Xiwing  to  the  ft»rm  of  the  l»anks  of  the  b)wcr  part  (»f  the  river,  the  water  iseorti- 
fined  as  to  prevent  the  bed  of  the  river  appearing  above  the  surf.ice  as  sand-bara. 

Only  four  .sand-baiH  were  (d^herved  in  the  river,  which  were  entirely  due  to  il» 
anionnt  of  drift  and  snags  at  the  ln;id  of  the  crossings. 

The  upper  part  of  the  rivrr  tlitfers  from  the  lower  in  this  respect:  The  bars «» 
nunierons  and  are  not  the  result  of  the  accumulation  of  snags  and  rock-heaps,  batii* 
caused  by  the  courses  of  the  river. 

61I0ALS. 

"Whore  the  water  crosses  fr<  m  one  bank  to  tl  e  other  the  bed  of  the  river  has I'^fl 
raised  by  the  sedinient;  theretore  all  these  places  may  be  classed  as  shoals.  Tbrt» 
places  w'ould  not  reiptiie  the  nnibling  of  dikes  and  <laniM  for  the  purpose  of  covtvH 
tlie  w ater  so  as  to  attoid  suftieimt  de|  th,  as  the  water  has  HUeli  force  and  directinfiW 
prevent  it  fnim  spnading  while  cros.-ing  slmuld  these  ciossingH  be  cleared  of  dn^ 
vVilh  the  exceplitin  of  these  ciohsings  only  three  shoals  were  obtwTved. 

AVhite  Oak  Mioals,  Hitimtcd  15  miles  above  Fulion,  aie  <if  roi  k,  extendinjr<li*^ 
nally  across  the  river  for  a  distance  of  40ii  leet.  The  average  depth- water  iot^ 
channel,  which  has  a  wi«Ith  of  If  0  ft  et,  i*i  almnt  2  f«et. 

C<»ttonwood  Shoals  hre  situatr<l  2  ndbs  above  White  Oak  Shoals.  The!w>tt(*'» 
of  sund.  The  average  dejith  o(  water  is  1^  leet,  with  a  chann»  1  of  200  feet-.  Tberrt' 
tend  dowu  tl«e  river  a  distance  of  bOO  feet,  but  are  not  continuous,  breaking  otf  tVitf 
into  deep  water. 

At  \V\iluut  Bayou,  or  **  Figure  Eight  Cut-off,"  n  .arsre  bar  has  been  fonafd  ial^ 
middle  ol  xVi^i  iw^i  \>^  V\i<6  «i\iV\<>\i  Qt  the  two  currents  liom  the  river  and  the  Utjo*- 
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The  main  body  of  water  passes  to  the  right  of  the  bar  and  has  a  channel  150  feet 
wide,  in  which  the  average  depth  of  water  is  1^  feet. 

This  shoal  is  of  sand  and  has  a  length  of  1,000  feet. 

The  valley  of  the  Red  River  varies  in  width  from  5  to  10  miles.  Its  soil  is'of  a  very 
rich  sandy  and  clayey  loam,  well  adapted  to  the  raising  of  cotton,  corn,  and  cattle, 
which  are  its  chief  products. 

Owing  to  its  moist  character  the  produce  is  not  affected  by  dronght  when  the  soil 
IB  properly  tilled. 

This  year,  while  the  people  in  the  other  parts  of  the  State  have  had  their  crops  af- 
fected by  a  very  seve»*e  drought,  the  farmers  on  Red  River  have  not  felt  any  severe 
effects  from  the  very  long  dry  season. 

Nearly  one-fourth  of  all  the  available  farming  land  has  been  cleared  and  is  worked 
by  negroes  who  pay  rent  by  receiving  a  certain  percentage  of  the  produce,  the  re- 
mainder being  the  share  of  the  owner. 

Stone  is  not  found  in  the  valley,  and  on  the  hills  that  which  does  exist  is  of  snoh 
poor  quality  as  not  to  justify  quarrying. 

The  timber  in  the  valley  is  chiefly  of  cottonwood  and  ash,  with  now  and  then  cedar- 
brakes  and  bois  d'arc  thickets.  Almost  all  of  the  walnut  has  been  cut  out,  while  the 
cedar  and  l:ois  d'arc  are  so  small  as  not  to  be  valuable.  The  hills  are  covered  with 
fine  qualities  of  the  different  oaks  and  yellow  pine. 

The  country  abounds  in  game  of  all  kinds,  while  the  lakes  contain  large  and  fine 
quantities  offish,  which  are  now  attracting  the  attention  of  the  Fish  Commissioners. 

The  river  also  contains  a  great  many  fish  and  beavers.  Fishermen  and  trappers  are 
settling  along  the  river,  being  attracted  by  the  great  number  of  fish  and  beavers  thai 
live  in  these  waters. 

The  produce  raised  in  the  valley  of  the  Red  River,  from  the  line  dividing  the  lor 
dian  Territory  from  Arkansas  to  Fultou,  is  estimated  at  25,000  bales  of  cotton  and 
500,000  bushels  of  corn. 

The  only  means  of  shipping  this  produce  to  markets  is  by  the  Transcontinental 
Railway,  which  is  on  the  south  side  of  the  valley,  its  nearest  point  to  the  river  being 
9  miles  distant.  Two  small  boats  run  up  the  river  from  Fulton,  but  as  their  trips  are 
nncertain  the  farmers  cannot  always  depend  upon  them.  They  are  therefore  com- 
pelled to  haul  their  produce  to  market  by  wagons  in  dry  weather,  and  in  wet  weather 
they  are  compelled  to  await  the  coming  of  a  boat. 

Two  railroads  have  been  projected  to  cross  the  valley  from  north  to  south.  One 
line  crosses  the  valley  about  10  miles  above  Fulton  and  the  otherabout  60  miles  above 
tbe  same  town. 

Richmond,  a  small  town  of  a  population  not  exceeding  100,  i^  situated  10  miles  above 
Fulton  and  6  miles  north  of  the  river.  It  ships  yearly  about  4,000  or  5,000  bales  of 
cotton,  and  the  tonnage  of  niercliandiReanniiallj'  imported  will  amount  to  .'iOO  tons. 

Fulton  has  a  population  of  350  souls.  Merchandise  to  the  amount  of  2,000  tons  is 
yearly  imported  to  this  town,  and  it  is  estimated  as  handling  15,000  bales  of  cotton 
per  year. 

This  town  is  situated  on  the  Saint  Louis,  Iron  Mountain  and  Southern  Railway, 
which  crosses  Red  River  at  this  point  on  a  magnificent  iron  bridge  of  the  Howe  truss 
patent. 

The  structures  for  this  bridge  are  made  by  driving  sheet-piling  and  filling  in  with 
"pierro  perdue." 

The  substructure  is  of  masonry,  while  the  superstructure  is  entirely  of  iron. 

The  bridge  has  three  piers  and  two  abutments.  It  is  792  feet  long,  consisting  of 
fonr  spans  of  the  following  dimensions: 

Two  spans,  90  feet  in  length,  each  containing  6  panels  15  feet  long  each. 

One  span  of '20  panels  20  feet  long. 

One  draw  span  312  feet  in  length,  containing  17  panels. 

Between  the  first  and  second  piers  of  this  bridge  a  sand-bar  bas  been  formed,  which 
catches  the  drift,  causing  the  bar  to  build  up  with  every  high  water. 

Between  the  second  pier  and  the  draw  pier  all  the  drift  which  tJie  river  carries  must 

Easa,  and  as  this  space  is  not  wide  enough  to  allow  the  drift  to  float  freely  by  it  la 
acked  up  for  a  distance  of  a  quarter  of  a  mjle. 

Five  oi*  six  years  ago  the  old  bridge,  which  stood  about  20  feet  above  the  present 
one,  was  washed  away  by  the  drift,  and  to  protect  this  iron  bridge  a  locomotive  ia 
employed  during  highVater  to  pull  the  drift  when,  it  blocks  up  the  river. 

TRIBUTARIR8. 

With  the  exception  of  Little  River,  the  feeders  of  the  Red  River  carry  very  little 
water.     Little  River  empties  its  water  into  the  Red  River  2  miles  above  Fulton. 

It  is  about  250  feet  wide,  and  is  navigable  for  a  distance  of  40  miles  for  boats  draw- 
ing not  more  than  3  feet. 

Its  banks  are  covered  with  a  thick  growth  of  timber  and  brash,  which  proteotiou 
ia  sufficient  to  prevent  washing  and  caying. 
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The  valley  'm  well  settled  np,  and  l^rge  quantities  of  walnat  and  y^ow-pine  trm 
arerafre^l  out  to  th»*  niiiU  at  Fnltoo. 

The  Kimiithi,  Clear.  Ik>g^,  Blue,  and  Washita  empty  their  waters  into  tlieSei 
River  far  up  Dear  tbe  headwaters. 

TbeH«;  Ktrt-aTiiH  are  nearly  of  the  same  ^ize,  haviu^  a  depth  at  their  moaths  of  sboit 
3  leet,  and  in  high  water  can  Ins  navigated  fur  12  or  15  miles. 

FLOODS. 

Tbe  flood  iieafton,  commencing  about  tbe  middle  of  Janoarr,  ceases  about  the  fin^ 
part  of  February. 

Id  January  the  river^  on  account  of  the  in^at  rainfall  in  the  raHey,  which  was  # 
inches  last  year,  overflows  its  banks  along  its  whole  course.  This  water  ioaod&t«f 
the  country  and  remains  on  the  surface  for  two  or  three  days.  The  water  is  backei 
op  from  a  half  mile  to  2  mile^^,  acconiin^  to  the  character  of  the  gronnd. 

The  water  gra«lually  recedes  to  a  height  of  6  or  8  feet  above  low  wat4>r,  where.  wiU 
the  exception  of  a  few  oscillations,  it  reuiains  until  the  1st  of  Jane,  when  it  falUdar- 
ing  the  month  of  July  to  low  wat^-r. 

Low  water  exists  until  the  1st  of  November,  when  slight  rises  occar  which  rrst»ri 
navigation.  Tl»e  water  ban  an  oscillation  at  the  Indian  Territory  lineof  15feet,Trhi<k 
is  increased  to  20  feet  at  F^ton.  This  increase  in  the  oscillation  is  dae  to  the  Liuit 
River  and  the  width  of  the  river  at  Fulton. 

At  extreme  high  water  the  current  was  varioosly  estimated  fro  n  5  to  7  miles  pv 
hoar. 

At  low  water  the  current  is  imperceptible  in  some  bends,  while  in  othe^  it  hui 
Telocity  of  1^  miles  per  hour. 

IMPROVEMENTS. 

As  the  improvement  of  the  navigation  at  low  water  would  require  an  expenditoft 
of  money  the  amount  of  which  is  not  warranted  by  the  amount  of  commerce  carricA 
on  at  that  time,  this  estimate  is  made  only  for  the  purpose  of  making  navigation  k* 
dangerous  at  high  and  low  water. 

8ieamboHtuien  do  not  caro  to  navigate  the  river  at  low  water,  as  there  is  notbiif 
at  that  time  of  the  year  requiring  transportation.  The  great  number  of  snags  in  \k 
river  require  them  to  float  down  with  the  current,  using  their  power  only  to  keeptki 
boats  away  from  snags. 

Were  it  not  for  tho  great  number  of  snags  and  the  amount  of  drift  in  the  cros9iB|i» 
the  water  would  soon  increase  the  depth  on  these  crossings  to  allow  boats  of  24  M 
draught  to  navigate  the  river  safely  a  distance  of  40  or  50  miles  during  the  year. 

A  small  snag-boat,  if  properly  employed  during  the  season,  couhl  greatly  benefittlv 
navigation  the  above  distance,  and  probably  as  far  as  the  line  of  the  Indian  Terhtoiy 
and  Arkansas. 

With  the  caving  banks  a  great  deal  of  timber  falls  into  the  river,  which  lod<^ii 
the  bed,  forming  snags  and  rock-heaps.  This  timber  should  be  cat  from  the  bsok, 
and  instead  of  cutting  it  up  in  small  pieces  to  prevent  it  from  lodging  in  the  bedJ 
would  be  more  beneficial  and  less  expensive  to  fall  it  down  the  bank  and  anchor ik 
thus  atfording  a  natural  protection  to  the  banks. 

Mattress  work  on  the  Red  River  would  be  expensive,  as  there  are  no  stone  or  willofi 
fit  for  the  purpose  ;  they  would  have  to  be  imported  ftnd  would  command  an  exorki- 
tant  price. 

The  following  is  the  estimate: 

One  snag-boat,  100  feet  long ..  |4,0P> 

Ca))tain,  six  months,  at  $150 90^ 

Pilot,  six  months,  at  $100 0 

Mate,  SIX  months,  at  $100 6* 

Clerk,  six  months,  at  $75 & 

First  engineer,  six  months,  at  $100 6BI 

Second  engineer,  six  montbs,  at  $60 3tl 

Watchman,  six  mouths,  at  $45 S* 

Firnt  cook,  six  months,  at  $40 "  ^ 

Second  cook,  six  months,  at  $25 1$ 

Two  waiters,  six  months,  at  $20  each i$ 

Ten  deck  bauds,  six  mouths,  at  $30  each l,^ 

Total 10,-3^ 

Contingencies,  10  per  cent l.Ofl 

Total  1I.2B 

Very  respectfully,  your  obedient  servant, 

C»pt.  H.  8.  Tabkr,  ^    ^-  ^"^"^  ^*- 

Corps  o/  Engxnewt,  U.  S.  A. 


;  .   i/ 
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supplemental  report. 

United  States  Engineer  Office, 

Little  Rocky  Ark.^  December  18,  1884. 

General  :  Referring  to  ray  letter  of  November  12,  1884,  I  have  the 
honor  to  inclose  tlie  report  of  an  assiscant  sent  to  make  a  further  ex- 
amination of  the  Red  River  above  Fulton.  Taken  in  connection  with 
my  report  as  contained  in  that  letter  it  sets  at  rest  the  question  of  the 
desirability  of  improvement  above  the  mouth  of  the  Kimishi  River.  I 
have  no  desire,  to  modify  my  report,  but  simpl^^  forward  tliis  as  a  satis- 
factory confirmation  of  predictions  as  to  what  would  be  found.  In  justice 
to  this  assistant  1  must  invite  attention  to  the  length  of  river  examined 
at  sach  a  trifling  expenditure  of  money. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chivf  of  Engineers^  U.  8»  A. 


report  of  mr.  max  a.  orlopp,  jr.,  assistant  engineer. 

United  States  Engineer  Office, 

Little  Rock,  Ark.,  December  4,  1;^84. 

Captain:  I  have  th«)  honor  to  submit  tbe  following  report  of  the  examination  ol 
the  Red  Rivt^,  from  tbe  moutb  of  tbe  Little  Wiuhira  to  tbe  moiitb  of  tbe  Kimishi 
River,  a  dintance  of  150  miles,  making  tbe  examination  complete  to  Fultou,  Ark.,  m 
distance  of  305  miles : 

In  obedience  to  yoar  letter  of  instrnctions  of  November  25,  I  left  Little  Rock  at 
12.30  a.  m.,  November  2'i,  and  proceeded  to  Denison,  Tex.,  which  place,  I  learned 
upon  inqniry,  wonld  be  the  most  economical  point  from  which  to  work. 

Arriving  in  Deuison  at  dusk  on  the  2iitb  I  started  on  my  jonrney  early  the  following 
morning.  At  this  point  tbe  river  was  in  sncb  a  bad  condition  that  any  attempt  to 
Ascend  it  in  a  skitf  would  be  very  expensive;  I  concluded  \o  proceed  up  the  river  on 
horse-back  and  Hnish  the  reconnaissance  by  water  on  my  return. 

I  proceeded  up-stream  on  the  27th,  and  by  night  had  camped  in  what  is  known  as 
Delaware  Utmd,  .35  miles  from  Denisou,  and  on  the  2Sth  reached  the  mouth  of  the 
Little  Wichita,  60  miles  from  Denison. 

At  this  point  the  river  was  in  such  a  condition  that  I  did  not  deem  it  advisable  to 
make  any  further  examination,  and  so  returned  to  a  point  about  1  mile  below  the 
mouth  of  the  Wichita,  where  I  had  made  arraugements  with  a  trapper  to  take  me  to 
the  Kimishi  River.  Arriving  there  on  the  morning  of  the  30th  at  10  o'clock,  I  sent 
my  horse  to  town  and  the  next  morning  proceeded  down  the  river,  camping  the  first 
night  at  a  place  50  miles  below  the  railroad  bridge.  On  the  evening  of  December  2 
I  arrived  at  the  month  of  the  Kimishi  River,  and  the  next  morning  started  forCiarks- 
Tille,  where  I  boarded  tbe  train  aud  proceeded  to  Little  Rock. 

By  this  method  I  have  made  quicker  time  and  examined  more  river  than  if  I  had 
proceeded  the  whole  distance  up-stream. 

The  examination  thus  made  comprises  all  the  main  part  of  the  river — a  very  long 
reach — any  attempted  improvement  of  which  will  not  prove  succesislul.  I  have  made 
a  rough  estimate  of  the  amount  required  for  improvement,  from  the  number  of  dikes 
•nd  dams  aud  lengths  of  same  necessary,  yet  I  do  not  believe  the  quicksand  could  be 
eomplet^ily  controlled  by  the  best  judgment,  backed  by  tliiM  amount  of  tinances. 

From  tlie  mouth  ot  the  Kimishi  River  to  the  mouth  of  the  Blue  River,  a  distance  of 
65  miles,  the  width  of  the  Red  River  between  the  banks  remains  the  same  as  that  part 
of  tbe  river  below  the  Kimishi  Kiver.  The  riv<fr,  instead  of  winding  back  npon 
itself  in  a  series  of  loop-like  forms  like  tbe  lower  river,  contains  long  bends  of  little 
curvature,  which  are  often  connected  by  long  straight  reaches.  By  thin  torm  of  the 
river  the  bars,  which  are  connected  to  the  banks,  are  necensarily  decn'ased  in  dimen- 
Biona.  This  is^caused  by  the  current,  which,  instead  of  being  turned  directly  aside 
by  tbe  banks,  acts  with  greater  force  upon  the  inner  bank  of  the  bends  of  small  curv- 
ature, and  the  sand  aud  earth  thus  washed  out  is  distributed  in  the  bed  of  the  river. 
Am  the  channel  is  not  confined,  the  sand  thus  washed  out,  iustead  of  bein.^  d!iik^<^'«&XfiA. 
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in  thooe  places  where  the  cmrent  is  rerj  slight,  and  which  wo«ld  ransf  ovly  tkt 
formatioD  of  bars  connected  with  the  hanks,  has,  on  account  of  the  many  little  ^la- 
nels  into  which  the  main  channel  is  divided,  formed  inland  bars,  which  are  aonoBtt- 
ons  as  to  make  it  iinpOMiiible  to  trace  the  main  channel  from  the  form  of  the  baaki 
This  being  a  qnicksand.  washes  very  rapidly,  and  canses  the  shifting  of  the  ck^oii 
to  be  very  frequent.  From  information  gathered  from  the  people,  places  where  tk 
river  was  fordable  have  been  known  to  wash  oot  to  deep  water  in  one  day  and  ifl 
np  in  the  same  time.  Where  the  water  crosses  from  one  t^ide  to  the  other,  and  io  tte 
reaches,  the  depth  of  water  is  very  slight  in  those  places  which. have  any  widtk. 
while  a  greater  depth  was  oft4'n  observed  between  bars  or  reefs,  bat  of  soch  a  widtk 
as  to  be  utterly  useless  for  navigation. 

These  narrow  channels  are  only  in  their  primary  state,  having  jnst  commeoccd 
cutting  through  bars  or  reefs,  and  io  short  time  will  have  widened  the  space  batd^ 
creased  the  depth,  where  the  water  will  be  impeded  in  its  coarse,  and  will  thereiai 
be  turned  aside,  causing  a  repetition  of  the  same  process  on  the  other  side. 

The  depth  of  water  in  this  reach  has  decreased  from  the  month  of  Kimishi  Siva, 
where  the  depth  of  water  in  the  bends  would  average  abo'it  2  feet  and  on  the  cnMi- 
ings  li  feet  in  low  water,  while  at  the  mouth  of  Blue  River  the  depth  of  water  isiM 
by  4  inches  in  the  bends  and  by  6  inches  on  the  crossings. 

From  Blue  River  to  the  Wahhita  River,  a  distance  of  S5  mile«,  the  river  pitseai 
much  the  same  appearance  as  that  part  just  described,  with  the  exception  that  sd»- 
crease  in  the  curvature  is  noticed  and  the  banks  become  of  a  more  permanent  nature^ 
caused  by  the  character  of  the  country  changing  from  a  clay  sabaoil  to  rockaad 
■late,  with  some  evidences  of  lignite.  In  this  reach  the  depth  of  water  in  the  ebat 
nel  at  low  water  will  not  exceed  7  feet,  the  quicksand  in  the  river  being  to  a  dcfd 
of  40  feet,  which  depth  was  ascertained  from  the  employ^  of  the  Miasonri,  Kaofli 
and  Texas  Railroad  Company,  who  excavated  to  that  depth  for  a  foundation. 

After  passing  the  Washita  River  the  la^t  tributary  of  any  note  is  left  behind  audi 

g'cat  change  is  very  qnickly  noticed  in  the  volume  of  water.  From  the  Kimiski 
iver  to  the  Washita  River  the  width  of  the  stream  will  average  700  feet,  while 9 
miles  above  the  Washita  River  the  width  gradually  decreases,  and  at  Belknap  Cre^ 
10  miles  below  the  Little  Wichita  River,  the  widtji  of  the  river  is  aboat  &uO  feet.  Hi 
width  of  the  river  is  ascertained  from  the  ropes  stretched  across  the  river  for  tiispo^ 
pose  of  propelling  ferries.  In  this  rea'^h,  which  is  40  miles  in  length,  the  banks  an 
more  permanent,  and  large  blnffs  of  lime  and  sandstone  project  out  to  the  river,  whkk 
are  the  causes  of  forming  a  series  of  very  large  bends,  but  not  containing  thatcam- 
tare  necessary  to  confine  the  water  sufi^ciently  bo  as  to  make  navigation  possible. 

The  bed  of  the  river  is  similar  to  the  Upper  Arkansas  River,  containing  nuBJ 
island  bars  of  different  sizes,  which  are  distributed  in  all  parts  of  the  bed,  besriif 
good  testimony  to  the  shifting  nature  of  the  sand. 

The  reach  of  river  thus  examined,  which  is  150  miles  in  length,  is  very  irrcgal* 
in  its  width.  AtKoino  places  the  banks  have  washeil  out,  leaving  large  bays,  andii 
many  places  the  widtli  of  water  is  over  1,000  feet.  By  this  irregular  form  of  ik 
banks  large  quantities  of  the  earth  fall  into  the  river,  which  till  up  the  places watiM 
out  by  the  current.  The  channel  being  change<l,  the  other  bank  ih  attacked,  whirl 
yields  readily  to  the  current,  while  the  sediment  is  being  deposited  on  the  other  «idf 
in  the  still  water.  Thus  the  river  continually  vibrates  in  its  bed,  causing  the  foraft' 
tion  of  so  many  island  bars.  These  bars  would  cease  forming  coald  the  banks  ki 
protected  so  as  to  prevent  them  from  furnishing  the  material. 

From  Knnishi  River  to  Blue  River  tl»e  banks,  with  the  exception  of  one  place,  «• 
of  a  uniform  height  of  12  feet,  increasing  very  gradually.  In  the  outer  bends  ▼«! 
low  places  were  frequency  noticed,  being  caused  by  the  wash  of  the  surface  wattf 
deposited  by  the  heavy  rains  in  the  wet  season.  Fifteen  miles  above  Kimishi  Rita. 
Garrett's  Biuif  extends  along  the  river  about  1  mile  in  length  and  30  feet  high,  td 
is  composed  chiefly  of  a  clayey  loam,  with  some  loose  stone. 

After  pasjsing  Bine  River  the  country  changes  from  a  wide  level  bottom  to  onetbil 
is  frequently  intersected  by  small  ridges  presenting  a  bluff  appearance  at  the  riT« 
many  containing  loose  stone,  while  others  are  composed  chie^y  of  solid  strata. 

Immediately  on  the  banks  the  timber  is  not  found  in  large  quantities  nor  of  fin 
quality.  The  growth  is  chiefly  a  few  miles  from  the  banks  and  principally  on  tk0 
small  streams  and  bayous.  Throughout  its  whole  course  the  banxs  are  caving  to i 
very  great  extent,  being  chiefly  composed  of  sand,  with  very  little  clay,  which  is  dt- 
posited  on  the  sand  by  the  river  Ih  time  of  the  floods.  In  many  places  the  baoh 
nave  received  a  deposit  of  sand  which  has  washed  up  against  them,  forming  a  hi|k 
and  narrow  bluff,  thus  making  the  main  bank  a  reinforce.  This  sand  bluff  isnotptf' 
manent,  although  it  gathers  much  brui>h  and  drift,  and  often  contains  vegetati<* 
Notwithstanding  the  protection  thus  afforded  by  nature  and  the  river,  the  contiooal 
wash  of  the  water  gradually  deposits  this  sand  again  into  the  bed  of  the  river,  tf^ 
thus  it  is  that  the  banks  aie  continually  building  up  in  one  year  and  being 
away  in  the  next. 
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After  passing  Waloat  Creek,  a  small  stream  15  miles  above  the  Washita,  the  banks 
«re  of  a  more  permaaent  nature  and  do  not  yield  so  readily  to  the  carrent,  bat  the 
amount  deposited  is  sufficient  to  keep  the  bed  of  the  river  continually  filled  with  bars, 
and  from  information  gathered  from  the  natives  this  property  is  common  to  the  river 
almost  to  its  headwaters. 

In  this  part  of  the  country  stratas  of  the  red  clay,  which  gives  the  water  such  a 
red  color  during  the  season  of  the  floods,  commence  to  appear,  the  quantity  of  stone 
increasing  and  the  amount  of  timber  and  underbrush  decreasing. 

The  bottom  of  the  river  is  quicksand,  with  very  littlo  clay,  aud  has  a  depth  of  40 
feet.  The  profile  of  the  bottom  is  very  irregular,  prdvsenting  large  elevations  and  de- 
pressions, which  are  distributed  throughout  the  bed  without  any  uniformity.  This 
irregularity  is  caused  by  the  shifting  nature  of  the  sand,  which  yields  so  readily  to 
the  current  that  what  is  to-day  a  depression  will  to-morrow  be  an  elevation.  The 
bed  of  the  river  has  an  undulatory  motioiv,  causing  the  water  to  be  in  large  pools di- 
▼ided  from  each  other  by  large  reefs  of  sand. 

The  drift  and  snags  in  the  river  are  very  few.  In  this  sand  the  great  quantity  of 
drift  which  is  carried  by  the  floods  is  very  quickly  held,  forming  snags  and  rack- 
heaps  for  only  a  short  period,  as  they  very  rapidly  sink  in  the  sand. 

In  the  excavation  for  the  foundation  of  bridges  opposite  Denison  the  work  was 
very  seriously  interrupted  by  this  drift,  which  had  sunk  into  the  sand  and  was  en- 
oonntered  for  a  distance  of  20  feet. 

The  uneyenness  in  the  bed  is  not  confined  to  one  side  of  the  river  with  deep  water 
either  in  the  middle  or  near  the  opposite  bank,  but  is  distributed  throughout  the  en- 
tire width.  Instead  of  only  one  deep  depression  throughout  its  course  there  are  a 
number  of  small  ones,  which  are  not  continuous,  but  which  abut  against  a  reef,  so 
that,  virtually,  there  is  no  channel  existing  in  the  river  until  the  mouth  of  the  Boggy 
River  is  reached,  where  the  volume  of  water  is  somewhat  increased,  and  the  banks 
have  a  more  winding  form,  thus  confining  the  water  to  a  better  advantage. 

Not  the  slightest  trace  of  stone  or  gravel  was  found  in  the  bed,  except  at  the  months 
of  tributaries,  where  also  some  muddy  bottom  was  observed. 

I  learned  from  the  bridge-keeper  near  Denison  that  immediately  below  the  bridge 
was  a  bar  upon  which  only  one  month  ago  fishermen  found  15  feet  of  water,  which 
demonstrates  how  rapidly  the  material  coinposing  the  bottom  will  fill  up  and  wash 
ont. 

The  only  tributaries  of  any  note,  and  which  provide  over  50  per  cent,  of  the  volume 
of  wat«r,  are  the  Kimishi,  Boggy,  Blue,  and  Washita  rivers,  which  all  flow  in  from 
the  Indian  Territory,  in  the  mountains  of  which  they  rise. 

The  Kiniishi  River  which  empties  into  the  Red  River  155  miles  above  Fulton,  Ark., 
rises  in  the  south  central  part  of  the  Indian  Territory,  in  the  Kimishi  Mountains,  and 
is  about  100  miles  in  length.  Its  width,  at  the  mouth,  is  about  250  feet,  having  an 
average  depth  of  1^  feet  at  low  water.  The  velocity  of  its  current  was  estimated  at 
1  mile  per  hour.  The  banks  are  permanent,  being  well  protected  with  timber.  The 
bed  of  this  river  is  composed  of  black  clay  and  stone,  alternating. 

Twenty  miles  above  Kimishi  River  the  Boggy  River  empties  its  waters  into  the  Red. 
This  stream  is  almost  8iniilar  to  the  Kimishi  River  in  length,  breadth,  depth,  and  the 
nature  of  its  banks  and  character  of  its  bottom.  The  current  noticed  was  not  of  such 
velocity  as  that  in  the  Kimishi  River.  It  rises  in  the  Canadian  Mountains,  about  8 
miles  south  of  the  Canadian  River,  which  empties  into  the  Arkansas. 

The  Blue  River,  situated  35  miles  above  the  Boggy,  has  its  source  in  the  Cana- 
dian Mountains,  and  flows  parallel  to  the  Boggy  River.  The  width  at  the  mouth  is 
250  feet,  with  an  average  depth  of  l^  feet.  The  bed  is  composed  of  stone  aud  black 
clay. 

One  hundred  and  ten  miles  above  the  Kimishi  River  the  Washita,  the  largest  of  these 
tributaries,  enters  the  Red  River.  Its  width  at  its  mouth  is  400  feet,  aud  its  average 
depth  of  soundings  taken  every  50  feet  is  at  low  water  2  feet.  Like  the  other  tribu- 
taries, the  Washita  flows  through  a  country  of  loose  stone  and  clay,  and  it  may  be  said 
to  have  permanent  banks  and  a  stone  bottom,  which  gives  place  to  clay  about  15  miles 
above  ite  month.  The  rjver  rises  in  the  Washita  Mountains  in  the  western  part  of  the 
Indian  Territory,  winds  through  a  very  mountainous  country,  and  has  a  length  of 
over  250  miles. 

Besides  these  rivers  there  are  numerous  small  creeks  entering  from  both  sides,  which 
carry  very  little  water  in  the  dry  season. 

These  four  rivers  just  described  are  all  clear- water  streams,  with  the  exception  of  the 
Bogg^,  which  has  a  muddy  color  given  it  by  a  tributary  called  the  Muddy  Boggy 
entering  it  35  miles  from  the  mouth. 

FLOODS. 

As  firom  Kimishi  River  to  the  Little  River,  which  is  3  miles  above  Fnlton,  a  distance 
of  152  miles,  there  are  no  feeders  to  the  Bed  River,  the  great  amount  of  water  ^WLsa^L 
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falls  in  tbe  conntry  near  tbe  headwaters  of  the  Red  River  and  its  tribntaries  finds  i 
very  open  outlet  into  this  long  reach  of  river,  which,  on  account  of  the  level  conntry 
Burrounding  it,  is  not  swelled  by  the  amount  of  local  rainfall.  Tbe  dooils,  therefore, 
in  this  upper  part  of  the  river,  where  all  its  main  tributaries  empty  within  110  mil«i 
of  river,  are  naturally  very  quick  and  of  very  short  duration. 

The  floods  occur  in  February  and  June,  the  latter  being  the  greatest.  They  riaein 
ten  hours  to  their  greatCHt  height,  and  remain  at  that  stage  front  one  to  two  wetki, 
when  the  water  falls  to  very  little,  if  any,  above  low  water,  and  with  slight  oscilli- 
iionsof  from  6  inches  to  1  foot  remain  at  this  stage  throughout  the  year. 

The  greatest  Ohcillation  noticed  by  river  men  at  Deuison  was  28  feet  and  the  dnrv 
tion  of  the  floo<l  at  this  stage,  which  was  the  longest  noticed,  waa  two  weeks,  whik 
the  shortebt  duration  of  the  floods  was  five  days. 

Tbe  current  is  very  rapid,  increasing  from  a  velocity  of  2  miles  at  low  water  to 7 
miles  at  high  water.  Large  quantities  of  dtift  are  carried  by  the  high  water,  whiek 
either  float  down  into  the  lower  river  or  sink  into  the  sand. 

In  1877  the  Missouri,  Kansas  and  Texas  Railway  Bridge,  a  wooden  strocture,  bniU 
npon  piers  which  were  not  sunk  to  a  rock  fouudation,  but  built  npon  a  crib  of  sbeel 
piling,  was  washed  away  by  the  high  water  lodgiug  against  a  wagon  bridge,  half  i 
mile  below,  of  a  similar  build.  Theriver  being  thus  obstructed  the  drift  accnuinlated 
to  such  an  extent  that  the  wagon  bridge  was  not  able  to  sustain  the  great  strain  tha 
brought  upon  it.    Two  of  these  piers  remain  standing,  in  good  condition. 

The  high  water  overflows  the  surrounding  country  only  in  a  few  low  places,  andii 
backed  up  for  a  very  short  distance  before  it  reaches  the  second  or  reinforce  banki, 
which  extend  along  the  river  gradually  decreasing  in  height,  and  diverging  from  tte 
main  banks. 

The  rise  of  1877  was  the  largest  oscillation  by  10  or  12  feet  ever  noticed  npon  tin 
river. 

The  Red  River,  forming  the  boundary  between  the  Indian  Territory  and  Texas,  hii 
on  its  south  bank  a  very  extensively  cultivated  country,  while  on  its  north  bauki 
very  small  portion  of  the  available  land  is  used  for  any  enterprise.  The  few  fanai 
noticed  were  worked  by  white  men,  who  intermarry  with  the  Indians  for  the  purpoii 
of  obtaining  the  same  rights  which  they  enjoy. 

Very  fine,  large  quantities  of  timber  are  found  on  the  north  side,  a  very  short  dis- 
tance from  the  river,  the  most  valuable  and  important  of  which  is  walnut,  hickoiy, 
ash,  yellow  pine,  and  the  different  colored  oaks.  On  the  south  side  the  timber  ii 
chiefly  oak  and  pine,  with  small  quantities  of  hickory  and  ash  and  gum. 

Large  quantities  of  stone  are  found  on  both  sides,  it  being  principally  sand  tod 
lime  stone,  with  small  quantities  of  granite  of  such  a  nature  as  to  unfit  it  for  bniM- 
ing  purposes.  The  sand  and  lime  stone  does  not  occur  in  regular  stratas,  as  iroaU 
be  expected,  but  is  thrown  up  in  every  conceivable  shape,  bearing  testimony  of  ptst 
eruptions. 

On  the  Texas  side  a  great  many  towns  have  been  built  within  a  few  miles  of  the 
river.  They  are  connected  by  numerous  railways,  owned  by  diflerent  companies  thoi 
affording  almost  all  the  competition  necessary  for  the  welfare  of  the  towns,  which  an 
all  in  a  very  flourishing  condition. 

The  chief  exports  are  cotton  and  wheat ;  an  estimate  of  the  amount  of  these  exporti 
and  the  merchandise  imported  to  tbe  towns  could  only  be  obtained  by  consulting  tb* 
forwarding  and  receiving  books  of  the  many  railway  st^i on s.  A  rough  estiiuaie^ 
given  by  a  gentlemau  in  Denison,  was  150,000  bales  of  cotton,  raised  npon  a  stretdi 
of  country  extending  from  the  month  of  the  Little  Wichita  River  to  Texarkana,  a  di** 
tance  of  250  miles,  and  20  miles  wide. 

Four  miles  north  of  Denison  the  Missouri,  Kansas  and  Texas  Railway  Company  b»vi 
built  a  bridge  across  the  river,  of  the  Howe  truss  patent.  It  is  bnilt  npon  very  hi^ 
banks  and  is  6'^  feet  long,  containing  four  piers  of  stone,  three  of  which  have  b(«i 
sunk  to  stone,  while  the  one  nearest  the  north  bank  is  built  upon  a  foundation  d 
pierre  perdue.  The  superstructure  consists  of  four  spans,  built  or  wood  and  iron,  ^ 
wooden  upper  chord  and  posts  and  iron  lower  chord  and  braces  and  ties.  It  is  rnmoroi 
that  the  railway  company  are  contemplating  the  building  of  a  new  bridge,  which  ti 
to  be  of  iron,  with  rock  fonndations. 

IMPROVEMENT. 

In  order  U^  improve  the  R^d  River  so  as  to  make  navigation  possible  for  six  montii 
in  the  year,  it  would  be  necessary  to  confine  the  water  to  a  channel  of  not  moretbtf 
200  feet  in  width.  This  would  require  the  building  oi  dams,  dikes,  and  bank  protw- 
tions  upon  a  material  which  cannot  be  controlled  except  by  the  expenditure  of » 
large  amount  of  money  for  very  elaborate  work,  the  execution  of  which  is  not  wir 
ranted  by  the  amount  of  commerce  which  the  country  has. 

The  problem  of  transportation  has  been  clearly  demonstrated  by  the  raili'V' 
without  taking  the  river  as  a  factor.     In  order  to  make  the  river  navigable  from  t'l' 
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month  of  the  Washita  to  the  month  of  the  Kimishi  River,  a  distance  of  110  miles,  it 
wonid  require  not  less  than  $10,000  per  mile,  making  a  total  amount  of  $1,100,000, 
And  it  is  qufslionable  if  this  larji^e  amount  would  make  the  improvement  permanent. 
It  is  not  advisable  to  make  any  estimate  of  the  cost  of  improvement  above  the 
Washita,  as  in  some  years  the  river  carries  no  water  for  a  mouth,  and  during  the  re- 
mainder of  the  year  the  volume  of  water  is  so  small  that  it  could  not  be  put  to  any 
practicable  use. 

As  a  drain  to  carry  off  the  surplus  water  of  the  country  the  river  answers  every 
purpose,  but  to  improve  it  permanently  for  safe  navigation  for  six  months  in  the  year 
'Would  be  an  undertaking  which  would  not  be  accomplished  without  the  expenditure 
of  a  large  amount  of  money,  which  is  not  warranted  by  tUe  amount  of  commerce  of 
ihe  country,  and  if  accomplished,  would  not  prove  beneficial  to  the  people. 
Very  respectfully,  your  obedient  servant, 

Max  a.  Orlopp,  Jr., 

A88i8tant  Engineer, 
Cspt.  H.  8.  Tabbr, 

United  States  Engineen. 


V17.      • 

examination  op  petit  jean  river,  arkansas. 

United  States  Engineer  Office, 

Little  BoclCy  Ark,^  November  3,  1884. 

General  :  In  piirsnance  with  the  requirements  of  your  letter  of  July 
81,  1884,  I  have  the  honor  to  furnish  the  follo^^inpf  information  relative 
to  the  question  whether  or  not  the  Petit  Jean  River  isi.  "  worthy  of  im- 
provement.'' 

•  •••••• 

From  assistant's  report  it  appears — 

Ist.  Stream  is  never  navifjalile  above  Danville. 

2d.  It  can  only  be  made  navigable  at  low  water  from  Danville  to  mouth 
by  lock  and  dam  system,  a  system  used  only  where  navigation  is  of 
vital  importance,  warranting  large  outhiy. 

3d.  The  commerce  warrants  an  expenditure  upon  this  stream. 

4th.  High-water  navigation  is  all  that  it  is  worth  while  to  attempt  to 
secure,  with  No.  3  kept  in  view. 

6th.  His  report  gives  all  the  data  necessary  to  make  an  enligj^ned 
estimate  of  the  amount  required  without  further  survey. 

PRESENT  COMMERCE. 

From  assistant's  report : 

15,000  to  20.000  bales  of  cotton. 
400,000  to  600,000  bushels  of  corn. 
Merchandise  imported  equals  1,000  tons. 

From  Mr.  Harkey : 

t4,000  to  30,000  bales  of  cotton  by  himself  and  others,  and  400,000  pounds  way  freight. 

Future  commerce  is  hard  to  estimate,  but  judging  from  personal  ob- 
servation and  views  of  intelligent,  unprejudiced  men,  it  is  likely  to  be 
trebled  and  even  quadrupled  inside  often  years. 

The  assistant's  report  will  be  found  appended  and  marked  A. 

Information  in  regard  to  commerce  not  found  in  No.  2  will  be  found 
Appended  and  marked  B. 

.RECOMMENDATIONS  AND   REMARKS. 

From  conversations  had  with  the  assistant  who  made  examination, 
taken  together  with  his  report,  I  am  satisfied  that  h\«  tt^c^QV(\\s\^vA*d^^^\i^ 
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in  regard  to  the  stream  are  practically  the  best  that  can  be  made.  Ai 
appropriation  of  (7,000  conld  be  well  expended  ni)on  this  stream,  and 
in  snch  a  maDiier  as  to  develop  the  prosperity  of  this  particular  section. 
This  stream  sboald  be  classed  with  the  Fourehela  Feve  and  the  Saline 
rivers,  aod  has  more  merits  than  either  of  them  in  some  respects.  The 
method  of  improvement  as  set  forth  in  Mr.  Orlopp's  rejxirt  is  fully  ap- 
proved. 

I  amj  general,  very  respectfaUy,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Ungineen. 
Brig.  Gen.  John  Newton, 

Chief  of  EngineerM. 


?i" 


▲. — ^rkpokt  of  mb.  uajl  ▲.  orlopp,  jr.,  assistalit  kngunosr. 

^         Unfted  States  Engine £R  Office, 

Little  Rock,  Ark.,  October  20,  1884. 

Captain:  I  have  the  honor  to  make  the  followiDg  report  of  an  examination  of  tin 
Petit  Jean  Kiver: 

According  to  yonr  letter  of  instrnctions  of  the  14th  of  October,  I  proceeded  by  nil 
and  stage  to  Danville.  At  this  place  1  procured  a  skiff  and  proceeded  down  the  riTO 
for  a  distance  of  27  miles,  where  I  was  forced  to  abandon  the  skiff  on  account  of  tiM 
great  quantity  of  drift  in  the  river. 

The  distances  given  in  this  report  are  calculated  from  the  speed  of  the  boat. 

As  my  efforts  to  obtain  a  barometer  in  Little  Rock  were  not  successful  no  obsem- 
tious  for  elevations  ^ere  taken. 

The  stage  of  water  at  the  time  of  the  examination  was  very  low,  thus  enabling  di 
to  see  the  river  in  its  worst  phase  j»nd  to  judge  of  its  condition  at  high  water. 

Soundings  were  taken  in  the  channel  and  on  sections  very  frequently ;  attention  wM 
also,  paid  to  the  character  of  the  bottom  and  the  depth  of  sarao. 

The  Petit  Jean  River  rises  in  the  Indian  Territory,  near  the  western  boundary  of 
Arkans:is,  on  the  thirty-fifth  parallel  of  latitude. 

In  its  course  through  Arkansas  it  resembles  a  small  mountain  stream  until  it  reaohH 
Danville,  which  is  situated  on  its  right  bank  about  45  miles  from  its  mouth. 

Where  the  river  flows  under  the  bridge  at  Danville  it  has  a  width  of  25  feet  andi 
depth  of  water  which  is  barely  sufficient  to  moisten  the  small  stones  which  compo» 
the  bottom.  The  width  and  depth  do  not  vary  lor  a  distance  of  400  feet  from  the 
bridge,  where  it  attains  a  width  of  100  feet,  which  is  retained  throughout  its  coaw 
to  where  it  empiies  into  the  Arkansas  River. 

Frorrit)anviUe  it  flows  through  an  alluvial  bottom,  winding  in  and  out  and  folding 
back  upon  itself  in  a  series  of  short  and  sharp  bends.  The  longest  reach  noticed  wi« 
not  over  one-fourth  of  a  mile  in  length,  while  the  bends  were  very  abrupt,  the  angb 
formed  by  the  line  of  bank  produced  being  never  greater  than  a  right  angle  and  very 
frequently  less. 

The  river  from  Danville  to  its  mouth  consist-s  of  five  long  lakes,  which  are  aeparattd 
from  each  other  by  rock  shoals. 

These  rock  shoals  are  the  continuation  of  the  strata  of  rock  from  the  spurs  of  tbi 
Petit  Jean  Mountain,  the  water  having,  by  its  erosive  force,  cut  through  the  stoitfi 
which  is  shown  by  the  ridges  on  both  sides  of  the  river. 

The  fiibt  lake  Imxh  its  be«;iQning  about  400  feet  below  the  bridge  at  Danville,  tfd 
continues  for  a  distance  of  3  miles,  where  it  is  separated  from  the  second  lake  bji 
shoal  of  small  sandstone  300  feet  long,  and  which  is  known  to  the  people  in  the  sfl^ 
rounding  country  as  the  Fish-Trap  Shoal. 

This  lake  has  a  depth  of  from  4  to  8  feet,  with  no  perceptible  current. 

The  second  lake,  beginning  at  the  foot  of  Fish-Trap  Shoal,  is  divided  from  tl» 
third  lake  by  Jones's  Shoal.     The  depth  varies  from  2  to  6  feet. 

The  third  and  fourth  lakes  are  formed  by  Rocky  Crossing,  which  is  25  miles  froa 
Danville,  thus  making  the  third  lake,  12  miles  long,  and  it  has  a  depth  from  l^to? 
feet. 

Eight  miles  below  Rocky  Crossing  the  last  rock  shoal  extends  across  the  river  sod 
diviofes  the  fourth  lake  from  the  last  one.  In  these  two  lakes  the  water  has  a  depU 
from  2  to  8  feet. 

The  fifth  lake  or  the  part  of  the  river  between  the  last  rock  shoal  and  the  mooU 
is  the  only  lake  which  has  any  perceptible  current  which  is  a  very  alnggish  ofl>, 
averaging  one-half  mile  an  hour. 
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The  Petit  Jean  Monntam  eontinues  down  the  Arkansas  for  a  distance  of  1  mile. 
Against  this  mountain  the  Arkansas  Rlyer  strikes  at  a  right  angle ;  being  deflected  to 
the  left,  forming  a  very  sharp  bend. 

«HOAIiB. 

The  only  shoals  of  any  conseqnence,  and  which  are  the  means  of  making  naviga- 
tion impoHsible,  are  the  four  rock  shoals,  previoasly  mentioned,  which  divide  the  river 
into  five  lakes.  The  Fish-Trap  Shoal,  3  miles  from  Danville,  is  3U0  feet  long,  having 
A  width  of  25  feet,  and  the  water  barely  covering,  Init  rnnning  very  rapidly  over  the 
rocks.    As  near  as  could  be  ascertained,  this  shoal  has  afall  of  3i  feet. 

In  the  second  lake  two  clay  shoals  were  observed,  both  having  a  length  of  100  feet, 
and  an  average  depth  of  1  foot.    These  shoals  are  formed  by  the  drift  which  has  ao- 
cumnlated  at  these  points,  «nd  •causing  deposition  of  the  sediment  suspended  in  the 
water.    As  the  bottom  is  formed  of  a  very  soft  #ay  they  woaid  be  washed  out  by  the 
high  water  should  the  drift  be  removed. 

Jones's  Shoal  is  situated  about  13  miles  from  Dtinville.     It  is  a  rock  shoal  400  feet 
long,  with  a  width  ot  75  feet,  and  an  average  depth  of  3  inches.     The  fall  of  the  water 
.over  this  shoal  is  about  4  feet.     At  the  head  of  this  sboal  a  small  island  has  been 
formed,  75  feet  long  by  20  feet  wide,  and  in  the  only  ihlaud  in  the  river. 

The  right  chute  is  100  feet  wide,  through  which  no  water  flows  at  low  water,  the 
channel  deflecting  very  sharply  to  the  left.  The  lefi  chute  is  25  feet  wide  and  very 
shallow. 

Between  Jones's  Shoal  and  Rocky  Crossing  two  clay  shoals  were  observed.  The 
first,  about  5  miles  from  Jones's  Shoal,  is  100  feet  long,  with  an  average  depth  of  8 
inches.  This  shoal  being  similar  to  the  other  clay  shoals  described  above,  oflera  no 
obstruction  to  navigation. 

The  second  shoal,  known  as  McCuUongb's  Ford,  is  3  miles  above  Rocky  Crossing. 

It  is  250  feet  in  length,  100  feet  wide,  with  an  average  depth  of  1^  feet.  The  bot- 
tonf  is  formed  of  red  clay. 

Rocky  Cro8.Hing  Shoal  is  situated  about  17  miles  from  the  month  of  the  river.  This 
shoal  has  its  beginning  at  the  point  where  the  river  cuts  through  Surrounded  Ridge. 

The  ridge  blnfl's  8liarp  up  to  the  river  ;  it  is  formed  of  slate  and  sandstone,  and  has 
a  height  of  25  feet  above  low  water.  The  shoal  is  about  li  miles  in  length,  75  feet 
wide  ;  the  water,  with  the  exception  of  4('0  feet,  being  forced  over  the  rocks.  At  the 
bead  of  this  shoal  the  river  is  spanned  by  a  bridge  of  three  spans  and  two  approaches. 
The  channel  span  is  100  feet  lonj;  ;  the  other  two  s])ans  60  feet,  and  the  approaches 
100  feet  inclined  at  an  any:le  of  15  degrees  from  tiie  hoiizcnital. 

This  bridge  is  an  ohstrnction  to  navigation  in  time  of  hi«;h  water. 

At  this  point  the  river  is  also  obstrncteti  by  a  dam  of  rocii  2^  feet  in  height.  This 
dam  has  been  bnilt  for  the  purpose  of  making  a  fish  trap,  and  can  be  easily  removed. 

Eight  miles  below  Rocky  Croj^sing  the  ]aM  shoal  was  observed. 

The  river  ajiproaching  within  a  quarter  of  a  mile  of  the  monntain,  the  shoalis 
formed  by  a  spur  of  rock  projecting  almost  duo  north  from  the  mountain. 

It  is  300  feet  in  lenj^tii,  75  feet  wi«le,  with  an  averagq  depth  nf  6  inches. 

With  the  exception  of  these  slio:il.s  the  water  in  the  river  has  a  depth  of  from  4  to 
6  feet,  but  a**  almost  all  the  fall  whl<'h  the  river  has  is  given  by  these  shoals,  should 
these  8ho}^l^»  be  cut  out  it  would  be  the  means  of  draining  the  river,  the  shoals  acting 
as  large  dam.M  to  keep  the  water  back. 

The  bed  of  the  river  is  a  very  soft  gray  clay,  in  which  is  deposited  the  drift  of  ajjes. 
A  pole  was  pushed  into  thin  clay  for  a  ilistanco  of  4  feet  without  any  exertion  before 
a  tirmor  substance  was  enouiitered.  This  subsoil  is  geufraliy  slate  and  sandstone. 
The  sounding  was  r»*peaied  at  several  places  and  the  only  difference  observed  was 
that  the  clay  ditfers  in  color  and  attains  a  «;reater  depth  near  the  mouth. 

From  Danville  to  the  month  of  the  river  tlm  bsiiiks,  with  the  exception  of  three 
small  slate  ]»oint8,  are  of  red  and  gray  clay  ;  having  a  height  of  15  feet  at  Danville, 
they  gradiially  <lecrease  to  a  height  of  12  feet  at  the  mouth. 

Theoverhanging  ti?nber  from  each  bank  meets  overhead,  thus  forming  an  arbor 
nearly  the  whole  lenjjrth  of  the  stream. 

Generally  the  bunks  are  caving  at  the  top,  thus  precipitating  the  trees  into  the 
river,  which  catch  and  back  \\\)  the  tlrift  for  a<li.stance  of  two  autl  three  hundred  feet. 

The  Petit  Jean  has  an  oscillation  at  Danville  of  15  feet  and  at  Rocky  Crossing  of 
16  feet. 

The  high  water  overflows  its  banks  and  inundates  the  country  at  Danville  a  quarter 
of  a  mile  on  each  side  of  the  river,  and  as  the  country  becomes  nioro  flat  as  the  river 
nears  the  Arkansas  River  the  oveiflow  reaches  for  nearly  a  mile  on  the  left  bank,  but 
the  nature  of  ilie  country  on  the  right  bank  does  not  allow  it  to  back  up  more  than  a 
quarter  of  a  mile.  The  high  water  is  a  great  detriment,  not  only  to  the  country  which 
it  prevents  being  worked,  but  also  to  the  river,  as  it  is  the  means  of  conveying  all  of 
the  fallen  timber  on  the  overflowed  land  into  the  bed  of  the  river,  where  it  y«c^ 
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reailily  UmIi^^h  in  the  eUy,  forming  fmag«  and  drifts,  which  were  ao  nneroas  fkil  i 

wan  iiiiiK»*>-il»le  to  k«-<*|»  any  rerord  of  tli»-ir  iiniii1»»T. 

JliH'k  l)*apH  and  driftn  w«rre  fii  con  literal  every  5''0  or  G<>0  feet,  and  in  many  pliM 
it  I»«'<-ariie  iiecti-^Hary  lo  draj;  the  boat  around  or  over  thenf. 

Kroiji  li*nks  CronMin^to  the  month  the  drift  ha.i  been  cut  np  and  the  oxerhMipa^ 
timlicr  ftiUd  itit4»  tlie  river,  ntirler  tli**  i*n|>erviHii>n  c>f  Mr.  John  Harkey,  who  is  boU^ 
iuti  AMiiiall  lH>at  to  rnn  as  far  nn  Hinky  Cri»v<tiii^  in  time  of  hi;:h  water. 

Boon  ;ifter  thlH  drift  had  Ijeen  cut  tiiere  wan  a  Hriiall  ri.^e  in  the  river,  which  va 
only  Mnfticient  to  gather  thin  timber  in  very  large  drifift,  where  it  now  remaiiu  ^  i 
greater  rine  to  cairy  it  out. 

The  firHt  hi;;li  wat^^r  will  clear  the  river  to  Rocky  Cro«ksing,  making  navigation eo»> 
paratively  nafe. 

The  water  attainH  itH  f^eatewt  depth  aliont  the  middle  of  Janaary,  and  remaiiM  si 
thin  hei;{ht  for  a  week,  durin;;  which  time  travel  i8  j^eatly  retaniefl.  It  then  falUI 
or  9  feet,  and,  witli  Mmall  onciilatioi^  retainn  thiH  height  nutil  the  finst  part  of  Jua^ 
thuM  allowing  navigation  to  be  H;ile  and  Mure  for  five  months. 

K6TI MATED  COST  OF  IMPROVKMEirr. 

t 

A»  it  wonld  he  impossible  to  improve  the  navigation  of  the  Petit  Jean  Rireralfarf 
water  without  the  building  of  four  locks  Ut  crons  the  boats  over  the  shoals,  thiscith 
mate  \n  made  for  making  navigaticm  lesM  prceariouD  at  high  watyr. 

It  WfMild  only  be  necennary  to  clear  the  bunknof  overhanging  timber  and  remon 
the  tinugn  and  drift  from  the  river.     The  following  is  the  estimate  : 

One  foretnan  rn  charge,  per  month. fid 

Twenty  axmen,  at  $u«)  per  month '. 660 

8ub8iMtence,  at  50  cents  per  day IS 

Total  for  one  month t,lS 

Fonr  months,  at  $1,195  per  month 4,7rf 

Ontftt : l,i» 

Contingencies 'M 

The  land  In  the  valley  of  the  Petit  Jean  is  a  very  rich,  loamy  clay,  yaryiug  in  depA 
from  4  to  12  feet. 

The  8ubMiil  being  of  slate  and  sandstone,  and  so  near  the  surface,  is  the  cause  oftte 
soil  being  of  MUch  a  thirsty  natnre,  and  hence  a  dronght  of  any  duration  is  ^07 
severely  f«dt. 

From  the  merchants  at  Danville  and  Dardanelle  I  learned  that  tbo  valleys  of  Petil 
Jean,  Fourche  la  K<^ve,  and  Dnehense  Creek  shipped  yearly  from  15,000  to  2b,0tH)  bate 
of  cotton,  from  450,000  to  600,000  buHhels  of  corn,  and  raised  for  their  own  nseCroi 
15,000  to  20,000  buHhelH  of  wheat. 

The  amount  of  merchaudiHe  imported  to  Danville  will  amount  to  1,000  t^ns.  Tliii 
is  all  hauled  by  wagons  from  the  railroad  depot  at  Morristowu,  a  very  small  placets 
the  ArkaiiHUH  Kiver,  opposite  Dardanelle. 

Coal  of  a  very  chatty  natnre  without  any  capping  abounds  in  great  qnantitift%<i' 

Eecially  on  the  Ueveille  Creek,  which  emptier  into  the  Petit  Jean  about  6  miles  abofi 
Danville.  Coal  is  also  found  on  Hightown  Prairie,  which  is  situat^sd  4  miles  to  tki 
north  of  Ro(rky  Crossing.     The  better  coal  is  not  of  a  very  fine  quality. 

Borne  inclications  of  iron  were  seen,  but  no  attempt  has  ever  been  made  to  devefaf 
the  mineral  wealth  in  this  country. 

Ou  Magazine  Mountain,  which  is  situated  6  miles  north  of  Danville,  fine  qoarrifl 
of  a  very  superior  white  sandstone  exist. 

The  timber  is  very  plentiful,  and  of  a  very  heavy  and  fine  quality.  The  bhmI 
numerous  and  valuable  are  yellow  pine,  black  and  scaly-bark  hickory,  whitesad 
black  ash,  sweet  and  black  gum,  red,  white,  black  post  pine,  water  aud  willow'oiki. 
sycamore,  aud  elm  ;  also  mulberry,  t^pauish  mulberry,  dogwood,  horubean,  box-ekUi; 
willow,  and  persimmon. 

The  country  in  the  valley  of  the  Petit  Jean  is  not  very  thickly  settled,  bat  tad 
year  shows  an  increase  in  the  population. 

The  want. of  traniportati(Mi  of  thi)ir  produce  to  markets  is  the  only  drawback 
which  the  country  has,  aud  I  think  that  navigation  of  tbe  Petit  Jean,  if  open  onl/  fc^ 
five  months  in  the  year,  would  cau^e  a  great  chauge  for  the  best. 

The  only  towns  in  tbe  valley  of  the  Pettt  Jeau  are  Danville,  situated  45  milstiriB 
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the  month*  on  a  slate  blnff,  and  Ola,  about  17  miles  from  the  mouth  and  4  miles  south 
€l*  the  river. 

Danville,  the  county  seat  of  Yell  County,  has  a  population  of  400,  and  is  the  main 
trading  point  in  the  valley  for  a  distance  of  60  miles. 

Ola  ban  a  population  of  100,  and  supplies  only  the  eastern  end  of  the  valley. 
Very  respectfully,  your  obedient  servant, 

Max  a.  Orlopp,  Jb. 

Capt.  H.  S.  Taber, 

Corps  of  Engineers,  U,  8,  A, 


B.-— LETTER  OF  MR.  I.  H.  HARKET. 


Ola,  Ark.,  October  27, 1884. 

In  answer  to  your  within,  for  the  last  four  years  I  have  hired  a  boat  to  make  from 
two  to  three  trips  each  year,  and  sent  out  from  200  to  300  bales  cotton  annually;  and 
if  a  boat  was  running  regularly  I  would  be  able  to  ship  from  1,200  to  1,500  bales,  and 
would  receive  anyhow  a^  much  as  200,000  pounds  way  freight,  and  am  satisiied  thai 
there  would  be  double  the  amount  done  by  others. 
Very  respectfully, 

J.  M.  Harkmt 

Capt.  H.  S.  Taber. 
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REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
RIVERS— IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURI  AND  KANSAS; 
GASCONADE  RIVER,  MISSOURI;  WABASH  RIVER,  INDIANA  AND  ILLI- 
NOIS, AND  WHITE  RIVER,  INDIANA. 


REPORT  OF  MAJOR  A.  M.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885,  IVITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Removing  snags  and  wrecks  from  the 

Missisitippi  and  Missouri  rivers. 

2.  Osai^e  River,  Kausas  and  Misvsouri. 


3.  Gasconade  River,  Missonri. 

4.  Wabash  River,  Indiana  and  Illinois. 

5.  White  River,  Indiana. 


EXAMINATIONS. 


6.  Nish-na-botna  [Nishnabotana]  River, 
with  a  view  to  increasing  the  depth 
of  channel  in  the  Missouri  River. 


7.  Kankakee  River,  Indiana. 

8.  Wabash  River,  Indiana,  from  Logans- 

port  to  Delphi. 


United  States  Engineer  Oppiob, 

Saint  Louis^  Mo.^  July  23^  1885.    ' 

General  :  I  have  the  honor  to  forward  herewith  my  annaal  reports 
upon  the  river  and  harbor  improvements  in  my  charge  for  the  year  end- 
ing Jane  30, 1885. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  of  Engineers^ 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S.  A. 


W  I. 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  AND  MISSOURI  RIVERS. 

I  assumed  charge  of  these  works  on  December  1, 1884,  relieving  Maj. 
C.  K  Suter,  Corps  of  Engineers,  U.  S.  Army,  by  virtue  of  the  Special 
Onlers,  No.  118,  ;>aragraph  6,  headquarters  Corps  of  Engineers,  U.  S. 
Army,  Washington,  D.  C,  September  10,  1884. 

Two  "boats  were  employed  during  the  working  season,  the  H.  G. 
Wright  working  in  the  Missouri  and  Mississippi  rivers,  and  the  J.  N» 
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MaciiiDb  iu  the  Mississippi  River.  To  facilitate  work  the  Mississippi 
River  wan  divided  in  two  beats,  one  extending  from  the  moath  of  the 
MiHsrinri  Kiver  to  Helena,  Ark.,  *and  the  other  fn>m  Helena,  Ark«,  to 
VicksbarK,  Misn.  The  H.  G.  Wright  was  assigned  to  the  upper  reack, 
AD<L,  in  addition,  did  what  work  was  required  on  the  Missouri  River. 

MISSISSIPPI   RIVER. 

On  this  stream  the  J.  N.  Macomb  was  at  work  seven  months  and  the 
H.  O.  Wright  four  and  a  half  months.  Operations  extended  from  the 
mouth  of  the  Missouri  ELiver  to  Yicksburg,  Miss. 

The  boats  were  kept  at  work  as  long  as  the  state  of  the  river  and  iee 
permitted. 

Table  of  work  done  in  JfiMwm/rpi  RUer. 


K»me«  of  homtm. 


frf^  ;^^p>  -:i-or  .„w 


pnlli 


ponndA. 


H.  O.  WriRht. 
J.  N.  Macomb 

ToUl  ... 


4F2 
1,210 


10.543 
19.670 


14,331 
2, 


1.602 


30.219 


16.900 


3^« 


The  snag-boat  De  Russey  should  be  rebuilt;  her  machinery  can  be  util- 
ized. She  should  be  arranged  for  removing  wrecks  as  well  as  snagging; 
it  is  estimated  that  this  can  be  done  at  a  cost  of  $50,000. 

ESTIMATES. 

For  rebaildiDg  one  wooden  snag-boat  and  fitting  it  np  for  wrecking  pur- 

poflOH - $50, 000  « 

For  working  expenses  of  three  boats,  eight  months  each,  at  $4,000  per 
month 96,000  01 

For  repairs,  incidental  work,  and  contingencies 15, 000  01 

Total 161,000  01 

Money  statement 

Jaly  1,  1884,  amount  available |900S 

Amount  allotted  by  act  approved  July  5,  1884 72,930fl 

A850« 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outatanding 

liabilities  July  1,  1884 45.396f 

July  1,  ISa'),  amount  available i28,455aP 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  161, 000  * 
<  Submitted  in  coinplianco  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  18(36  and  1^H)7. 


MISSOURI  BIYEB. 


Work  on  this  river  was  began  Aagast  11, 1884,  and  the  H.  O.  Wrigbt 
worked  on  the  river  until  October  29, 1884. 
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Table  of  work  dane  in  Missouri  River. 


Name  of  boat 

Nomber      Weipht,  in 

of  suaes    tons  of  2, 000 

pulled,    i    pounda. 

Number 
drift  piles 
removed. 

Number  of 
trees  cut. 

Number  of 
miles  ma. 

H.  Q.  Tfricht 

1,041  •         14,610 

1 

11 

1,353 

81t 

Bids  were  advertised  for  for  the  construction  of  the  huU  of  a  steel 
and  iron  snag-boat  for  the  Missonri  ^iver,  and  the  following  bids  were 
received : 

AbBlraet  of  bids  received  for  building  the  hull  of  a  ateel  and  iron  anag-boat^  opened  March  28, 
1885,  by  Maj,  A,  M,  Miller^  Corps  of  Engineers,  at  Saint  LouiSf  Mo, 


Ho. 


Names  of  bidders. 


2 

8 


Iowa  Iron  Works  Company,  William  Hopkins, 

superintendent 

James  Rees 

Allen  &  Blaisdell 


Besidence. 


Price. 


Dnbnqae,  Iowa '      $57,000 


Pittsburgh,  Pa 
Saint  Louis,  Mo 


51,600 
58,740 


The  contract  was  awarded  to  James  Rees,  of  Pittsburgh,  Pa.,  he  be- 
ing the  lowest  responsible  bidder.  The  hull  is  now  under  process  of 
construction.' 

Proposals  for  the  construction  of  the  engines  and  machinery  have 
been  invited,  and  will  be  opened  July  14,  1885. 

It  is  expected  that  the  cost  of  the  boat  will  be  within  the  amount  set 
aside,  $105,000,  for  its  completion.  It  certainly  will  come  within  the 
amount  if  the  bids  for  engines  and  machinery  are  as  favorable  as  those 
for  the  hull. 

ESTIMATES. 

For  outfitting  and  completing  snag-boat $10,000  00 

For  operating  boat  nine  months,  at  $4,000  per  month 36, 000  00 

For  repairs,  incidental  expenses,  &c 10,000  00 

Total 56,000  00 

Money  statement 

July  1, 1884,  amount  available $81,644  75 

Amount  appropriated  by  act  approved  J  uly  5,  1884 50, 000  00 

131, 644  75 
Jnly  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  lb84 18,296  04 


July  1,  1885,  amount  available 113,348  71 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    56,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OPERATIONS  FOB  COMINQ  SEASON. 


Owing  to  the  failure  of  the  river  and  harbor  bill  for  the  year  ending 
Jane  30, 1886,  there  can  be  but  little  work  done.    It  is  proposed  with 
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the  funds  available  to  do  about  six  weeks'  work  on  the  Missouri  River 
and  six  months'  work  on  the  Mississippi,  the  work  to  be  done^by  the 
H.  G.  Wright. 


W    2. 


V.'t 


''  I! 


IMPROVEMENT  OF  OSAGE  RIVER,  KANSAS  AND  MISSOURI. 

1  assumed  charge  of  this  work  on  September  30,  1884,  relieving  Maj. 
O.  H.  Ernst,  Corps  of  Engineers,  U.  S.  Army,  by  virtue  of  Special 
Orders  No.  118,  paragraph  7,  headquarters  Corps  of  Engineers,  U.  8. 
Army,  Washing'cDU,  D.  C.,  September  10,  1884. 

The  project  for  the  improvement  of  this  stream  consisted  in  the  re- 
moval of  obstructions  to  navigation,  cutting  of  leaning  timber,  con- 
struction of  cross-dams  and  wing-dams,  and  in  dredging  channels  through 
shoal  places. 

No  work  has  been  done  upon  this  improvement  for  the  last  two  sea- 
sons, no  money  having  been  appropriated  for  that  purpose.  With  the 
small  balance  remaining  on  hand  at  the  beginning  of  the  present  fiscal 
year,  the  gauge  readings  at  Tuscumbia,  Mo.,  have  been  kept  up. 

No  appropriation  having  been  made  for  the  coming  fiscal  year,  no 
work  will  be  done.  With  the  appropriation  asked  for  fiscal  year  end- 
ing June  30,  1887,  it  is  proposed  to  remove  snags  and  other  obstroo- 
tions,  and  cut  the  leaning  trees,  and  make  some  necessary  repairs  to 
dams,  this  being  the  only  work  that  can  be  done  to  advantage  upon 
this  stream. 

The  estimated  cost  of  this  improvement  was  $230,000. 

The  former  appropriations  are: 

By  act  of  March  3,  1«71 $25,000 

By  act  of  June  10,  1872 25,000 

By  act  of  March  3,  1873 25,000 

By  act  of  June  23,  1874 ^,000 

By  act  of  June  18,  1878 20,000 

By  act  of  March  3,  1879 20,000 

Byactof  June  14,1880 30,000 

By  aotof  March  3,  1881 20,000 

Money  statement. 

July  1,  18H4,  amount  available $143  74 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 143  74 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      5, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
\      harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

No  reliable  data  conld  be  obtained  apon  which  to  base  an  itemiied 
statement  of  the  commerce  of  this  stream.  The  down  freights  consist 
of  country  produce,  hve  stock,  lumber,  and  railroad  ties,  and  the  op 
freights  of  a  corresponding  amount  of  farm  supplies. 

The  following  steamboats  navigate  the  stream : 

9 

Steamer  Frederick,  100  tons,  from  mouth  up. 
Steamer  Eumia,  100  tons,  from  month  up. 
Steamer  Hurlburt,  75  tons,  from  mouth  up. 
Steamer  Anna,  r>0  tons,  from  mouth  up. 
Steamer  Aggie,  400  tons,  Missouri  River  and  Osage  River. 

Steamer  General  Meade,  500  tons,  makes  weekly  trips  from  Saint  Loais  to  Sain^ 
Elizabeth. 


,(       J 
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W3. 

IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURI. 

I  assumed  charge  of  this  work  on  October  15,  1884,  relieving  Maj.  C. 
B.  Suter,  Corps  of  Engineers,  U.  S.  Army,  by  virtue  of  Special  Orders 
^o.  1 18,  paragraph  6,  headquarters  Corps  of  Engineers,  U.  S.  Army, 
Washington,  D.  C,  September  10,  1884. 

The  improvement  of  this  stream  has  consisted  in  the  removal  of  ob- 
structions to  navigation  in  the  shape  of  leaning  timber  and  snags  and 
the  construction  of  low  wing-dams  to  facilitate  the  passage  of  boats 
over  the  shoals  during  low  water. 

The  work  was  commenced  in  1880  and  has  been  continued  up  to  the 
present  time. 

During  the  past  season  a  party  was  organized  and  commenced  field 
operations  on  September  28,  1884,  and  continued  until  November  16, 
1884.  The  work  done  consisted  in  clearing  the  river  from  Indian  Ford 
to  the  mouth,  a  distance  of  78^  miles,  of  obstructions.  One  hundred 
and  ninety-four  snags  were  pulled  and  properly  disposed  of  and  the 
banks  were  cleared  of  all  timber  which  might  obstruct  navigation  or 
be  washed  into  the  river.  Kepairs  were  also  made  to  wing-dam  at 
Bound  Island. 

No  appropriation  having  bevu  made  for  the  coming  fiscal  year  no  work 
will  be  clone.  With  the  appropriation  asked  for  fiscal  year  ending  June 
30,  1887,  it  is  proposed  to  continue  the  work  as  heretofore,  tliat  being 
all  that  can  be  advantageously  done. 

The  estimated  cost  of  this  improvement  was  $50,000.  The  former 
appropriations  are : 

By  act  of  June  14,  1880 $5,000 

By  act  of  March  3,  ie81 10,000 

By  act  of  August  2,  lhS2 10,000 

By  act  of  July  5,  1884 5,000 

Money  statement. 

Amount  appropriated  by  act  approvecl  J  iily  5,  1884  $5, 000  00 

July  1, 1885,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 

liabilities  July  1,1884 3,875,« 

July  1,  1885,  amount  available 1, 124  72 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1S87    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


There  are  four  steamboats  engaged  in  navigating  this  stream,  having  a  tonnage  of 
from  65  to  100  tons  and  drawing  from  12  to  16  inches  of  water. 

The  following  is  a  statement  of  the  trafi^ic  done  on  the  river  during  the  last  fiscal 
year: 


ArtlcleB.  '  Quantity . 


Wheat bushels..!  226,7!^) 

Livestock — hoBcl..  1,150 

Lnmber feet..  400,000 

Kailroadties !  175,000 

liUcellaneous  produce      

Up  freights 


Value. 


$181,400 

12,500 

7.000 

56.000 

3.000 

26^000 


Total A \     'ttfc.VJIk 
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W  4. 

IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 

This  work  was  turned  over  to  my  charge  by  Capt.  J.  C.  Post,  Corps  of 
Eugineers,  U.  S.  Army,  on  October  4,  1884,  by  virtue  of  Special  Onien 
Ko.  118,  paragraph  8,  headquarters  Corps  of  Engineers,  U.  S.  Armj, 
Washington,  D.  C,  September  10,  1884. 

IMPROVEMENTS  BELOW  VINCENNES. 

An  examination  of  the  Wabash  River,  Indiana  and  Illinois,  with  a 
view  to  its  improvement,  was  made  by  the  late  Lieut.  Col.  (then  Major) 
6.  W^eitzel  in  1870.  In  his  i)roject  for  the  improvement  of  the  river, 
submitted  on  Januari^  4,  1872,  he  recommends  the  removal  of  certaia 
obstructions  and  the  building  of  a  lock  and  dam  at  Grand  Rapids.  In 
the  subsequent  reports  of  operations  by  all  the  officers  in  charge  of  tbii 
work  an  appropriation  has  been  urged  for  this  lock  and  dam. 

Lieut.  Col.  William  E.  Merrill,  in  his  report  for  the  fiscal  yearendiof 
June  30,  1873  (Report  of  Chief  of  Engineers,  1873,  pages  511,  512  aod 
516,  517),  reports  as  follows: 

The  most  serious  obstruction  on  the  Wabash  River  is  the  Grand  Rapids,  "2  milce 
above  the  mouth  of  the  White  River  and  110  miles  above  the  mouth  of  the  Wabatk 
This  place  was  once  improved  by  the  Wabash  Navigation  Company,  incorporat«dbj 
the  States  of  Indiana  and  lUinois,  but  the  lock  and  dam  built  by  them  has  goDeti 
min  and  is  now  a  worse  obstruction  tban  the  original  rapids.  I  reported  fully  on  tbii 
work  in  my  letter  of  May  3, 1873,  and  the  following  is  quoted  therefrom :  **  The  Gmd 
Rapids  of  the  Wabush  River  are  naturally  the  most  serious  obstractions  in  the  oaTV- 
gable  portion  of  the  river.  This  obstruction  was  once  done  away  with  by  the  cod- 
Btrnction  of  a  lock  and  dam,  but  the  work  being  now  entirely  unserviceable,  the  riverii 
in  a  worse  condition  than  ever  before.  No  radical  improvement  and  no  aseful  partial 
improvement  can  be  made  while  the  present  condition  of  affairs  is  maintained." 
•  ••««•  • 

Pages  516, 517. — In  the  second  plaice,  I  wish  to  record  my  decided  opinion  that  ontil 
a  serviceable  lock  and  dam  is  built  at  Grand  Rapids  it  is  a  complete  waste  of  monef 
to  improve  any  other  part  of  the  Wabash  River.  The  first  work  to  be  done  is  toit- 
bniid  the  lock.  Until  this  is  accomplished  it  is  not  safe  to  touch  the  dam,  asinal 
probability  the  lock  only  remains  in  place  because  the  break  in  the  dam  reduces  tJii 
pressure  of  the  water.  *  •  *  i  would  therefore  recommt>nd  that  tho  next  aiiDQi! 
appropriatifm  for  the  improvement  of  the  Wabash  be  put  at  $150,000. 

If  less  than  this  sum  is  appropriated  I  trust  that  I  will  be  pennitted  to  retain  it* 
hand  until  the  succeeding  appropriation  becomes  available.  The  condition  of  affais 
at  Grand  Rapids  is  such  that  it  would  be  folly  to  attempt  any  work  on  the  lock  mile« 
we  have  money  enough  to  complete  it,  and  it  is  almost  equally  foolish  to  spend  moiM? 
improving  part's  of  the  river  while  leaviug  untouched  an  insuperable  obstructioD  t^ 
outs  the  river  in  two.  , 

For  tbe  fiscal  year  ending  Jane  30,  1875,  an  appropriation  of  $9,0011 
or  so  much  thereof  as  was  necessary,  was  made  to  purchase  from  tb« 
Wabash  Navigation  Company  any  rights,  title,  or  claim  in  the  lock 
and  dam  at  Grand  Rapids,  and  for  the  extinguishment  of  any  right  said 
company  may  have  to  affect  or  interfere  in  any  way  with  the  navigati(» 
of  the  river,  and  this  was  done  at  a  cost  of  $7,000.  For  the  year  endinj: 
June  ^iO,  1885,  an  appropriation  for  the  lock  and  dam  of  $30,000  wai 
made.  Under  this  appropriation  a  contract  was  entered  into  for  tbe 
purchase  and  delivery  of  a  small  portion  of  the  stone  for  the  lock.  Tbt 
foUowing  is  an  abstract  of  the  bids  received  : 
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Ahairact  of  proposals  for  stone  for  lock  at  Crrand  Rapids^  opened  at  Cincinnatif  Ohio,  Sep- 
tember 30,  lti84,  by  Capt,  James  C,  Post,  Corps  of  Engineers, 


Names  of  bidders. 


CannodT  &  Maple. 
M.  J.  O  Connor  . . . 


Henry  Helm 

Stanislaus  &.  Bemhart . . 

J.  V.  Hoagjr 

Hoosier  Stoue  Company. 


Prices  per 

cubio  yard. 

Cut  stone.  * 

1 

Squared 
stone. 

Backing 
stone. 

Special 
stones. 

Coping 
stone. 

$14  50 
16  00 
14  25 
23  00 
1  00 
23  10 

Dressed 
face. 

Quarry 
face. 

$10  00 
10  50 
10  80 
12  00 
16  50 
20  10 

$11  00 
12  50 

12  30 

13  50 
18  00 
21  90 

$8  00 
9  00 
10  15 
10  50 
15  50 
15  50 

$7  00 
7  00 

10  00 
9  50 

15  00 

13  50 

$15  75 
16  00 
15  60 
20  00 

22  50 

23  10 

1 

Total. 


$65,94r00' 
70, 297.  50 
80, 113  60- 

87,368  60 
109. 850  0(^ 
123, 358  10< 


The  contract  was  awarded  to  Carmody  &  Maple,  they  beiug  the  low- 
est responsible  bidders,  and  as  much  of  the  stone  <as  the  funds  availa- 
ble would  permit  was  to  be  delivered  l>y  July  1,  1885.  This  date  was- 
subsequently  extended  to  November  1,  1885,  b^'  letter  from  Chief  or 
Engineers,  U.  S.  Army,  dated  May  28,  1885.  No  stone  has  as  yet  beem 
yet  been  delivered  under  this  contract. 

I  do  not  consider  it  good  policy,  in  the  interest  of  economy,  to  expend 
Any  money  in  the  improvement  of  the  river  above  Grand  Rapids  until 
the  lock  and  dam  shall  have  been  completed.  The  river  below  has  beett 
improved  in  previous  years  and  is  now  in  a  tolerably  fair  condition,  re- 
qniring  very  little  new  work  and  repairs  to  the  works  already  con-^ 
stracted.  In  view  of  the  above  fa<5ts  I  would  recommend  that  until  the 
completion  of  the  lock  and  dam  work  on  the  river  be  confined  to  the 
portion  between  the  mouth  and  Grand  Rapids.  This  part  of  the  river 
is  the  connecting  link  between  the  White  Eiver,  Indiana,  and  the  Ohio 
River,  and  is  important  in  connection  with  the  navigation  of  the  White 
River,  as  without  its  improvement  navigation  of  the  White  River  would 
be  comparatively  valueless. 

There  has  been  very  little  navigation  or  commerce  above  Grand  Rap- 
ids  during  the  last  year,  two  boats  only  making  occasional  trips  froD» 
Vincennes  to  Terre  Haute,  and  these  boats  have  been  sold  and  taken 
out  of  the  river.  I  liave  been  informed  that  a  boat  is  to  be  built  for  thia 
trade,  but  as  there  are  railroads  running  parallel  to  the  river  which  do 
nearly  all  the  carrying  trade  I  do  not  think  the  boat  will  be  built  until 
the  river  has  been  made  navigable  from  Terre  Haute  to  its  mouth,  when 
a  paving  trade  could  be  carried  on  the  river  bv  moving  the  crops  to  the 
Ohio. 

No  work  has  been  carried  on  below  Grand  Rapids,  on  account  of  lack 
of  funds,  except  some  repairs  to  the  plank  revetment  to  the  New  Har- 
mony Dam.  No  work  will  be  done  during  the  ensuing  season,  as  no  ap- 
propriation was  made  for  the  improvement  of  th-  river. 

CONDITION  OF  THE  BIVEB. 

At  low  water  the  worst  obstructions  below  Mount  Carmel  are  two  ex- 
tensive sand-bars,  known  as  Widow  Goss  and  Skidmorebars.  Atextreme 
low  water  they  are  impassable  for  any  class  of  steamers  plying  on  the 
river.  The  channel  here  can  be  improved  by  means  of  contraction 
works  or  wing  dams.     The  estimated  expense  at  both  places  is  $20,000. 

At  Little  Chain  a  channel  has  been  cut  through  with  a  width  of  35 
feet.  This  should  be  increased  in  width  to  100  feet,  at  an  estimated 
cost  of  $20,000. 
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Orand  Chain. — ^Tbe  work  at  tbis  point  has  coDsisted  in  tbe  catting  a 
channel  through  tbe  rocky  reef  and  the  building  of  a  guide  dike  at  head 
of  cut.  This  work  is  incomplete,  and  according  to  previous  estimates 
requires  the  expenditure  of  $25,000  to  complete  it. 

The  river  near  Gray ville  is  in  a  condition  which  requires  immediate 
attention.  Here  a  serious  **  cut-oft*"  is  threatened,  which  will  shorteB 
the  river  about  3  miles,  and  by  tbis  sudden  change  of  slope  cause  seri- 
ous injury  to  navigation.  The  cut  off  would  also  cause  Gray  ville  a  greil 
loss,  as  its  principal  business  is  sawing  lumber,  which  would  be  entlrelj 
destroyed,  as  the  cutoft'  would  leave  the  town  about  1^  miles  from  the 
channel  of  the  new  river.  Steps  should  be  taken  to  prevent  this  cutot 
and  it  is  estimated  that  a  sum  of  $20,000  could  be  judiciously  expended 
for  this  purpose. 

Dam  at  New  Harmony. — ^This  work  was  intended  to  close  the  chute  at 
!New  Harmony,  prevent  the  river  from  mailing  this  a  cut-off",  and  con- 
fine the  low  water  to  the  channel  proper.  The  dam  has  required  co^ 
stant  repairs  since  its  construction,  the  tendency  of  the  river  being  to 
cut  around  its  root  by  constantly  washing  away  the  bank  of  the  islanii 
on  which  it  rests.  It  will  require  repairs  each  season  until  the  chute 
becomes  filled  up.  It  will  probably  require  the  expenditure  of  $5,000 
for  the  fiscal  year  ending  June  30,  1887. 

The  effect  of  the  imi)rovenients  hitherto  carried  on  has  been  to  greatly 
facilitate  the  navigation  of  the  river. 

No  work  will  be  done  during  the  coming  fiscal  year,  no  funds  haviof 
been  appropriated  for  that  purpose. 


ESTIMATES. 

For  lock  and  dam  at  Grand  Rapids 

(Of  tlnHaiiioiiiit$80,00()8hould  be  appropriated  for  fiscal  year  ending  Judo 
30,  18r!7.) 

For  work  at  Wid«>w  Goss  and  Skidmore  bars 

For  work  at  Little  Chain 

For  work  at  Grand  Chain ...... 

To  protect  bank  at  Gray  ville 

For  repairs  of  snag-boat  and  one  year's  snagging 

For  repairs  ol  completed  works,  maintenance  of  plant,  and  contingent  ex- 
penses  


1150,  Otf 


20,  M 
20.Ci» 
25,  (W 
20,  t*)! 
10,  Od 

15,  (W 


Total 


260,  M 


Money  statement. 


July  1,  1884,  amount  available $1,756  C? 

Amount  appropriated  by  act  ap]>roved  July  5,  1^84 , :tO,  000  • 


:n,756(5 
July  1, 188'),  amount  expended  during  fiscal  j'ear,  exclusive  of  outstanding 

liabilities  July  1,  1884 4,r)80(3 

July  1,  I8«ri,  amount  available 27, 175  # 


(Amount  (estimated)  required  for  completion  of  works  indicated 260, 000  « 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  JuuelW,  1887  190,000  W 
Submitted  in   comi)Iiance  with  requirements  of  section  2  of  river  and 
harbor  acfs  of  IHHO  and  1867. 

With  this  amount  asked  for  fiscal  year  ending  June  30,  1887,  it  is  pro- 
posed to  continue  the  works  as  indicated  above. 

IMPEOVEMENT   FROM   VINCENNES  TO  TFREE    nAXJTE. 

By  the  river  and  harbor  act  pa.ssed  July  o,  1884,  making  appropria- 
tions for  fiscal  year  ending  30, 1885,  $10,000  of  the  $40,000  appropriated 


APPENDIX   W REPORT   OF   MAJOR    MILLER.  1641 

was  for  the  improvement  of  the  river  between  ViDcennes  and  Terre 
Haute. 

The  work  on  this  portion  of  the  river  consisted  of  the  completion  of 
the  dam  at  Horseshoe  Island  and  the  removal  of  snags  from  the  chan- 
nel. 

REMOVAL  OF  SNAGS. 

The  work  of  removal  of  snags  was  begun  on  August  25  and  continued 
until  December  15,  when  further  operations  were  prevented  by  running 
ice.  The  fleet  was  then  taken  to  Vincennes,  laid  up,  and  the  crew  dis- 
charged. The  fleet  was  subsequently  moved  to  Mount  Garmel  and  cared 
for  with  the  other  floating  plant  pertaining  to  the  river.  The  work  since 
has  consisted  in  the  care  of  plant. 

There  were  removed  from  the  river  377  snags,  weighing  1,483  tons; 
overhanging  trees  removed,  117,  and  1  wreck  of  flat-boat.  In  addition 
30  piles  were  removed  from  the  draw  in  the  Ohio  and  Mississippi  Rail- 
way Bridge  at  Vincennes,  the  expense  therefor  being  borne  by  the 
railway  company.  To  accomplish  this  work  the  steamer  Osseo  ran  489 
miles. 

DAM   AT   HORSESHOE   ISLANDS. 

This  work  began  May  15,  1884,  and  was  completed  August  16,  1884. 
Its  dimensions  are  as  follows  : 

Feet. 

Leu^th  of  d»m 220 

Width 60 

Qreatest  bei jjht \A 

Least  height 6 

Heif^ht  above  low  water , 2 

In  addition  405  linear  feet  of  shore  protection  for  the  roots  of  the  dam 
was  constructed. 

The  estimate  for  snagging  submitted  for  the  river  covers  any  possible 
work  that  maj'  be  required  in  the  upper  river. 

Money  statement. 

July  1,  1884,  amonnt  available ^1,978  86 

Amount  appropriated  by  act  approved  July  5,  1884 io,  000  00 

11,978  86 
Jaly  1,  1885,  amount  expended  during  fiHcal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $8,701  77 

July  1,  1885,  outstanding  liiibilities 267  50 

8,969  27 

July  1,  1885,  amount  available , 3,009  59 


COMMERCIAL  STATISTICS. 

Repeated  efforts  were  made  to  obtain  an  itemized  statement  of  the  commerce  of 
this  stream,  but  without  success. 

An  incr«*»»ed  demand  for,  and  value  of,  certain  kinds  of  timber  heretofore  con- 
sidered as  useless  for  manufacturing  purposes,  hiis  given  a  decided  impetus  to  the 
navigation  of  this  stream  as  well  as  White  River.  Four  good-sized  steamboats  have 
been  exchisively  employed  in  towing  rafts. 


i&osa  iseiie    naKeiton  aua  above  on  wtiiMiaTi 

Helen  Pratt Do. 

New  boat  (bailcliog) Do. 


W  5. 

IMPROVEMENT  OF   WHITE  RIVER,  INDIANA. 

This  work  was  turned  over  to  my  charge  by  Capt.  J.  C.  Post,  Coi 
of  Engineers,  U.  S.  Army,  on  October  4,  1884,  by  virtue  of  Special  ^ 
ders  No.  118,  paragraph  8,  headquarters  Corps  of  Eng^iueers,  U. 
Army,  Washington,  D.  C,  September  10,  1884. 

The  first  appropriation  for  improvement  of  White  River,  India 
was  made  by  act  of  March  3,  1879,  since  which  date  work  has  been  c 
ried  on  for  the  improvement  of  the  river.    The  work  has  consisted  in 
removal  of  snags  and  a  reef  of  rock  known  as  Kelly's  Ripples,  aboe 
miles  above  the  mouth  of  the  river. 

During  the  fiscal  year  ending  June  30, 1885,  the  work  was  oonfine< 
the  removal  of  the  rock  at  Kelly's  Ripples,  the  improvement  here  c 
tem plating  a  channel  100  feet  wide  and  3^  feet  deep  at  low  water. 

During  the  working  season  the  work  of  removing  rock  was  coDtinii 
and  at  present  there  is  a  low-water  channel  throughout  the  whole  len 
of  the  ripple  of  60  feet  wide  and  of  the  required  depth.  The  rock  y 
removed  by  blasting  and  loosening  with  dynamite,  and  then  excavat 
with  dredge.    The  amount  of  material  moved  was  17,701  cubic  yardi 

Operations  for  the  year  ending  June  30, 1886,  will  consist  in  the  c 
of  plant.  No  appropriation  having  been  made,  no  other  work  can 
done. 

Proposed  operations  for  fiscal  year  ending  June  30,  1887,  will  coa 
in  the  completion  of  the  cut  through  Kelly's  RipiHes.  It  is  estima 
that  an  appropriation  of  $15,000  will  complete  this  work.  It  is  note 
sidered  advisable  to  attempt  any  other  work  on  White  River  until 
removal  of  the  obstruction  at  Kelly's  Ripples  is  completed,  as  the  ri 
is  not  navigable  at  low  water  while  this  obstacle  exists.  It  is  very 
sirable  that  the  whole  amount  be  appropriated,  as  the  work  can  be 
ished  in  one  favorable  season. 
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Money  statement 

July  I,  1884,  auionnt  available $1^,889  99 

Amount  appropriated  by  act  approved  July  5,  1884 10,  UUO  00 

13, 889  99 
July  1,  1865,  amount  expended  during  fiscal  3^ear,  exclusive  of  outstanding 

liabilities  July  1,  18d4 12,838  57 

July  1,  1885,  amount  available 1,051  42 

{Amount  (estimated)  required  for  completion  of  works  indicated 15, 000  00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  tending  June  30,18H7  15, 000  00 
Submitted  in  compliance  with  requirements  ot  section  2  of  river  and 
harbor  acts  of  1866  and  1807. 


'  W  6. 

preliminary  examination  of  nishna-botna  [nishnabotana]  river, 
with  a  view  to  increasing  the  depth  of  channel  in  the  mis- 
souri river. 

United  States  Engineer  Office, 

Saint  Louis,  Mo.^  October  17, 1884. 

Sir:  In  accordance  with  instructions  of  July  31, 1  have  caused  a  pre- 
liminary examination  to  be  made  of  the  "Nishna-botna  Kiver,  with  a 
view  to  increasinii^  the  depth  of  channel  in  the  Missouri  River." 

All  the  facts  connected  with  this  matter  were  fully  set  forth  in  my 
report  of  March  31,  1882,  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1882,  page  1736.  In  order  to  ascertain  whether  any- 
thing new  had  been  developed  since  that  date  I  sent  my  assistant,  Mr. 
Lf.  E.  Cooley,  to  Hamburg,  Iowa,  to  examine  into  the  situation,  and  his 
report  is  appended.  From  the  information  thus  obtained  I  conclude 
that  no  effect  is  likely  to  be  produced  on  the  Missouri  River  in  this 
vicinity  in  the  way  of  increasing  channel  depth  by  any  work  carried 
out  on  the  Nishna-botna,  and  that  no  interests  of  commerce  are  likely 
to  be  benefited  by  such  work,  the  whole  question  being  purely  one  of 
damage  from  overflows  during  floods  of  the  Missouri  and  its  tributary, 
the  Nishna-botna.  Hence  the  improvement  cannot,  under  the  law,  be 
recommended,  and  no  further  survey  seems  necessary. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Major  of  Engineers. 
'  The  Chief  of  Engineers,  U.  8.  A. 


report  of  mr.  l.  b.  cooley,  assistant  engineer. 

United  States  Engineer  Office, 

Sai'tt  Louifiy  Mo,y  September  15,  1884. 

Major  :  I  have  the  honor  to  report  that  in  accordnnce  with  your  verbal  instrnctiona 
1  visited  Hauihurg,  Iowa,  on  the  I2th  instant,  to  ascertain  the  intent  of  the  following 
clause  in  the  river  and  harbor  bill:  **Nish-na-botana  River,  witli  a  view  to  increasing 
the  depth  of  channel  in  Missouri  River,  Missouri;"  also,  to  make  any  preliminary 
examination  that  might  be  rfqnired  to  enable  you  to  decide  whether  the  object  sought 
was  one  worthy  the  attention  of  the  Government,  and,  if  so,  the  cost  of  the  necessary 
sarveys  to  carry  out  the  intent  of  the  above  clause. 
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I  found  that  if  part  of  the  claase  previoasly  quoted  had  been  writt-en  thus:  "tiB 
depth  of  channel  near  the  Mia.souri  River/'  or,  **  the  depth  of  the  old  chanuel  of  tk 
Missouri  Rivet/'  in  place  of  *'  the  depth  of  channel  in  the  Missouri  River,"  it  would 
have  expressed  the  desire  of  the  interests  concerned.  Of  course  the  actnikl  reading ii 
absurd. 

The  examination  of  Assistant  J.  W.  Pearl,  in  the  winter  of  It^^,  and  the  report 
thereon,  Senate  Ex.  Doc.  155,  Forty-seventh  Congress,  first  session,  defines  the  sctnl 
situation  in  great  detail  and  completeness.  As  a  result,  the  views  of  those  moeti^ 
terfsted  are  in  substantial  accord  therewith,  and  they  look  for  relief  now  through  a 
amelioration  of  the  present  chanuel,  to  consist  of  an  improvement  of  the  old  cot-oflf 
bed  in  connection  with  some  changes  in  the  proper  channel  of  the  Nishua  from  tie 
Narrows  to  Hamburg,  or  in  connection  with  a  new  route  for  the  Nishna  from  Hambinv, 
via  Willow  Slough,  to  a  point  on  the  old  cut-ofif  bed  above  the  Narrows.  I  praot 
such  additional  fact-s  as  bear  on  the  present  situation  and  my  conclusions  in  \k 
matter. 

Before  the  Missouri  and  the  Nishna  united  at  the  Narrows  in  1858,  low  water  iotk 
Nishna  was  about  7  feet  lower  than  low  water  in  the  Missouri  opposite,  and  h^ 
water,  as  judged  by  relative  bank  height,  about  3  feet  lower.  I  do  not  learn  tlat 
any  special  trouble  was  experienced  between  1H58  and  1^67,  the  year  of  the  Pern  Ca- 
off,  and,  also,  the  year  that  the  railway  damaged  the  old  channel  of  the  Nishna.  Be 
cut-off  lowered  high  water  at  the  Narrows  6  feet  at  once,  which  certainly  was  an  ii- 
provement  over  any  condition  that  previously  obtained.  An  eminently  satisfsctdy 
condition  of  affairs  prevailed  for  nine  years,  or  until  187(1,  since  which  time  ao  a- 
creasing  amount  of  trouble  has  been  experienced,  culminating  in  the  high  wat«rtf 
VBtil.  Since  1881  the  fall  from  Hamburg  to  the  Narrows,  in  the  Nishna  proper,  b« 
increased  and  a  somewhat  bettered  condition  of  affairs  is  recognized. 

There  seems  to  bo  ample  evidence  that  high  water  or  overflow  has  inerease<l  all  tfe 
way  to  the  Forks,  about  9  miles,  in  a  direct  line,  above  Hamburg,  and  even  ash^ 
up  as  Riverton,  since  1876.  At  the  same  time  high  water  in  large  volumes  has* 
oaped  by  Willow  Slough  to  the  prairicvs  west  of  Hamburg,  and  a  channel  is  beg* 
niug  to  work  back  from  the  old  cut-off  bed  above  the  Narrows.  This  action  is  bt- 
ing  aided  to  afford  an  independent  drain  to  the  prairies  above,  and,  in  lime,  unki 
prevented,  flood  volume  of  the  Nishna  will  elect  this  route  in  preference  to  the  longf 
and  more  tortuous  river  channel.  Willow  Slough  is  said  to  have  shown  signs  of  d- 
largement  in  recent  years,  and  water  is  now,  at.  low  water,  backed  into  sloughs  aii 
areas  that  formerly  ran  dry. 

A  judicious  series  of  cut-offs  has  been  talked  of.  As  the  stream  has  a  developei 
length  of  about  two  and  a  half  times  that  of  its  bend-belt,  the  opportunity  for  a  buy 
ratio  of  short^Miing  is  ])resented.  As  this  is  chiefly  agitated  above  Hamburg,  the  pe»" 
pie  there  realize  that  the  relief  experienced  above  would  more  quickly  precipittf 
the  floods  upon  them  beyond  their  power  to  counteract  it  by  cut-offs  below,  as  thewl 
trouble  lies  in  the  old  bed  of  the  Missouri.  So  the  problem  with  them  readily  rwloeei 
to  restoring  in  part  the  efficiency  of  the  old  cut-off  bed  as  a  drainage  channel  coupW 
with  a  shorter  route  for  flood  waters,  either  by  shortening  the  old  channel,  whicln 
most  feasible,  or  by  a  new  route  via  Willow  Slough.  In  this  Cf>unection  there  i 
much  complaint  of  the  railway  bridge  as  an  obstruction  to  flow,  on  account  of  H 
pier  in  mid-channel. 

As  there  is  no  evidence  to  show  that  flood-height  in  the  Missonri  has  increW 
from  the  data  collected  by  Assistant  Pearl,  and  also  on  this  trip  it  is  apparent,* 
pointed  out  in  AHsistaut  Pearl's  report,  that  the  difficulty  is  due  to  the  sihingup^ 
the  old  bed  of  the  Missouri,  and  that  aS  this  bed  is  reclaimed  and  the  Nishna  defia* 
its  channel  through  it,  the  condition  of  afl^iirs  will  improve.  The  effect  of  thisbfi' 
on  the  Nishna  floods  is,  no  doubt,  to  increase  them  several  feet,  but  it  is  very  pw^ 
able  that  the  maximum  effect  was  reached  in  18HI,  and  that  the  improvement  alre*^ 
noticed  will  continue.  The  problem  is  not  complicated  by  overflow  of  the  Mi8»c 
above  Hamburg,  as,  in  ordinary  years,  this  water  is  now  shut  out,  and,  practical^ 
the  old  bed  north  of  McKissock's  Island  has  been  closed  since  1881. 

As  shown  by  the  low-water  profile  of  Assistant  Pearl,  the  principal  part,  of  thefji 
is  concentrated  in  the  first  2  miles  n€»ar  the  Missouri  River.  This  is  no  doubt  doe» 
the  Missouri,  perhai>s  in  part  to  overflow  across  the  lower  end  of  McKissock's  Islao^ 
and  in  part  to  direct  inflow  from  the  mouth.  This  deposit  is  said  to  contain  mock 
sand  not  found  in  the  Nishna  deposits. 

That  the  Nishna  will  in  tin»e  define  its  channel  through  the  increasing  deposits* 
self-evident,  and  when  the  old  be<l  is  reclaimed  and  that  action  completed  the  diwi- 
height  at  the  Narrows  will  be  lowered  by  an  amount  equal  to  that  produced  bvti» 
Peru  Cut-oft',  less  the  natural  fall  of  the  Nishna,  in  a  proper  channel  for  5  miles  abt»^ 
its  month.  This  would  probably  reproduce  about  the  condition  as  to  flootl  ht-ij!^ 
existing  previous  to  18,^>8  at  and  abovt*  the  Narroxxs.  Natural  action  could  Ue  ^^ 
ened  and  some  immediate  relief  a flbrded  by  artificial  works,  which  wouhl  atonwi*" 
strict  the  Nishna  in  this  part  of  its  course  to  a  normal  width.     As  the  current  iiT^^ 
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email,  and  there  is  little  or  no  drift  to  contend  with,  frail  stmctnres,  snfficient  only  to 
determine  the  place  of  depoHit,  would  be  sulficieut.  Such  structures  can  be  made  of 
^wire  and  such  luatcrial  as  exists  in  abundance  on  tlie  grounds,  and  would  cost  abont 
"the  Name  as  a  fence,  or  say,  $1  per  rod,  and  the  length  of  such  structures  would  prob- 
ably not  exceed  twice  the  length  of  the  channel  iujproved.  Judging  by  the  profile, 
«bout  2  miles  of  channel  would  require  treatment  at  present,  and  ultimately,  per- 
liaps,  the  entire  5  miles  to  the  Narrows.  Of  course  such  work  would  be  subject  to 
many  contingeucies  and  require  much  renewal  and  repairs  until  the  stream  was  fully 
defined,  but  it  does  not  occur  to  mo  that  the  benetits  to  be  realized  would  justify  a 
more  expensive  method.  This  plan,  followed  up  for  three  or  four  years,  cou])led  with 
the  alteration  of  the  railway  bridge  and  some  shortening  of  the  stream  to  Hamburg, 
1  do  not  doubt  would  accomplish  the  purpose  sought. 

The  examination  required  to  disclose  the  validity  of  these  views  would  be  to  de- 
^nnine  the  present  profile  from  Hamburg  to  the  month,  and  a  detailed  survey  with 
A  full  set  of  cross-sections  of  the  old  bed  of  the  cut-ofi\  An  assistant,  after  gathering 
£:om  local  surveyors  such  facts  as  they  may  have  collected,  could  probably  make  this 
examination  with  the  aid  of  a  rodman  and  three  axmen  in  a  week's  time. 

Assistant  engineer,  one  month $125  00 

Hoduian,  ten  days 30  00 

Three  axmen  and  oarsmen,  six  days 27  00 

Traveling  expenses 40  00 

Team  expenses 28  00 

Total  examination  and  report 250  00 

I  ascertained  that  in  former  times  the  old  bed  of  the  Nishna  below  Hamburg  waa 
navigated  by  steamers,  but  they  had  no  occasion  to  come  to  Hamburg,  as  the  Missouri 
landing  was  within  3  miles.  The  river  above  Hamburg  has  not  been  navigated, 
although  the  land  surveys  defined  it  as  a  navigable  stream  as  far  as  the  Forks.  The 
character  of  the  stream  is  certainly  adapted  in  a  high  degree  to  navigation  by  a  small 
class  of  steamers.  Its  course  is  well  defined,  its  banks  arc  stable,  and  cross-section 
economical ;  a  good  depth  exists  on  the  crossings,  and  the  country  about  is  very  pro- 
ductive. Its  drainage  area  is  double,  and  its  low- water  discharge  treble  that  of  many 
well-kuown  streams  which  receive  the  fostering  care  of  the  General  Government.  To 
make  it  available  will  re(|uire  the  cutting  of  overhanging  trees,  a  limited  amount  of 
snagging,  and  the  alteration  of  existing  bridges.  At  some  time  its  merits  wMll  invite 
attention.  At  present  the  channel  in  Pern  bend,  without  improvement,  conld  not 
lie  ran. 

A  small  steamer,  able  to  pass  the  bridges  at  a  moderate  stage,  has  jnst  been  bnilt 
mt  Hamburg.     Its  dimensions,  or  the  purpose  of  the  owners,  I  did  not  learn. 

The  general  plan  proposed  would  harmonize  and  satisfy  all  interests.  The  present 
"benefits  would  probably  be  solely  to  landed  and  corporate  interests,  as  the  interests 
of  navigation  are  quite  undeveloped.  The  justification  for  an  improvement  would 
necessarily  rest  in  the  opening  out  of  a  stream  of  mnch  intrinsic  merit  as  a  navigable 
channel.  If  legislation  should  have  this  in  view  it  should  also  make  provision  for 
mltering  bridges  and  removing  the  overhanging  trees  and  a  few  snags. 
Very  respectfuully,  your  obedient  servant, 

L.   E.   COOLKY, 

Chief  Asaisiafit. 
MaJ.  Chas.  R.  Suter, 

Corps  of  EngineerSy  U,  S,  A. 


preliminaby  examination  of  kankakee  river,  indiana. 

United  States  Engineer  Office, 

Cincinnati^  OhiOj  November  4,  1884. 

General  :  In  accordance  with  instructions  contained  in  your  letter  of 
September  4, 1884, 1  have  the  honor  to  submit  a  report  of  the  preliminary 
examination  of  the  Kankakee  liiver,  Indiana. 

The  examination  of  this  river  was  intrusted  to  Mr.  A.  L.  Duvall,  assist- 
ant engineer,  whose  report  is  forwarded  herewith. 

The  Kankakee  River  rises  in  the  northern  portion  of  Indiana.  It 
flows  in  a  southwesterly  direction,  draining  an  area  of  about  1,600  sqaat^ 
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un'les  in  that  Stat<*,  which  in  for  the  most  part  an  unreclaimed  marsh. 
From  Indiana  it  passes  into  Illinois,  where  it  receives  the  waters  of  tlw 
Iroqnois  Kiver,  and,  taking  a  northwesterly  direction,  joins  the  D« 
Plaines  Kiver,  forming  with  it  the  Illinois  River.  It  is  aboat  313  miltt 
in  length,  of  which  a!)out  -42  miles  are  in  Indiana,  according  to  thesar 
vey  of  Father  Joseph  A.  Stephan,  formerly  the  chief  engineer  of  the  Kan- 
kakee Valley  Draining  Company,  and  the  remaining  71  miles  in  lllinoa 

From  its  mouth  to  Warner's  Landing,  a  distance  of  about  33  milei^ 
the  river  has  been  improved  by  the  construction  of  four  locks  and  dim 
giving  slackwater  navigation,  which  enabled  the  commerce  of  theri^ir 
to  reach  the  Illinois  and  Michigan  Canal.  Three  of  the^e  locks  aii 
dams  were  built  by  the  Kankakee  Company,  which  no  longer  has  <» 
trol  of  the  river,  having  failed  to  comply  with  the  terms  of  its  ebartfl 
and  no  tolls  have  been  collected  by  the  company  since  1882.  Thew 
maining  lock  and  dam  was  constructed  by  the  State  of  Illinois. 

Above  the  head  of  the  present  slackwater  navigation  to  about  2  miki 
bejond  Momence,  a  distance  of  36  miles,  the  fall  in  the  river  is  73.S 
feet.  (See  repoit  of  Maj.  J.  A.  Smith,  Report  of  Chief  of  Engine^ 
1880,  page  1845.)  This  portion  is  obstructed  by  five  mill-dams,  onen 
Altorf,  one  at  Kankakee,  one  at  Waldron,  and  two  at  Momence.  The» 
are  all  fully  described  by  Mr.  Duvall. 

In  the  repoit  of  Major  Smith  referred  to  a  project  was  submitted  f« 
the  improvement  of  this  section  of  the  river,  at  an  estimated  cost  fli 
$550,000.  It  was  proposed  to  construct  seven  locks,  with  nearly  12  miles 
of  canal,  and  remove  such  obstructions  as  were  necessary,  thus  extend^ 
ing  slackwater  to  Momence. 

In  a  preceding  report  submitted  by  Major  Smith  (see  Report  of  Chief 
of  Engineers,  1879,  page  1455)  a  description  of  the  river  for  120  milea 
above  Momence,  to  Baun/s  Bridge,  is  given,  and  it  is  there  state<l  thil 
during  the  low- water  season  the  river  for  this  distance  is  navigable  fct 
^mall  light-draught  steamers.  The  depth  of  the  water  ascertained  bj 
Major  Smith  was  generally  5  feet  or  more,  and  nowhere  wasthedepti 
found  to  be  less  than  2  feet.  It  is  presumed  that  this  distance  did  nxH 
include  the  natural  rock  bar  at  Momence,  upon  which  there  were  1 J  f«i 
of  water  during  the  recent  examination,  as  it  was  learned  that  it  wii 
usually  dry  during  the  season  of  low  water.  As  near  as  could  be  asctf 
tained  the  object  of  the  present  examination  was  the  removal  of  tbii 
rock  bar.  It  was  advocated  for  the  purpose  of  allowing  the  passage  o( 
steamers.  Two  or  three  small  steamers  in  former  years  were  rnnDitf 
between  Momence  and  the  upper  river,  but  they  are  not  now  in  use,  m 
have  been  dismantled,  and  there  has  been  no  river  commerce  from  M& 
mence,  above  or  below,  during  the  past  two  years. 

The  removal  of  this  bar  was  discussed  in  the  report  of  Major  Smitl. 
contained  in  Senate  Ex.  Doc.  No.  30,  Forty-eighth  Congress,  first  ser 
sion,  and  in  this  he  gives  a  complete  description  of  it.     It  is  as  follows 

From  a  map  of  the  river  at  Momence  I  have  constructed  a  loDgitudinalsectiooii 
the  channel,  covering  a  distance  of  12,400  feet,  about  *2^  miles. 

The  bottom  of  the  stream  over  this  (listance  is  entirely  of  limestone,  the  sarfacei' 
which  is  somewhat  irregular  and  broken,  showiug  it  to  be  in  layers  or  strata,  aoai 
of  which  are  bnt  a  few  inches  in  thickness. 

The  highest  point  of  the  formation  in  the  river  bed  is  directly  opposite  the  app<( 
end  of  the  upper  dam  at  Momence ;  the  altitude  of  the  stone  at  this  point  is  4^  it^ 
hiffher  than  where  it  first  appears,  4,800  feet  np>8tream,  and  it  is  9^  feet  higher  thtf 
where  it  is  again  oovered,  at  a  distance  of  7,600  feet  down-stream. 

It  will  be  seen  that  the  stone  formation  is  a  barrier  maintaining  the  water  tt  * 
greater  depth  than  would  otherwise  obtain,  thns  aiding,  rather  than  i^jaring,  tte 
navigation  above. 

The  distance  from  the  present  head  of  slackwater  navigatioa  to  Momenee  if  ^ 
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miles,  and  the  difference  of  level  is  over  70  feet.  It  will  be  readily  seen  that  the  re- 
moval of  a  barrier  35  miles  above  the  head  of  navigation  cannot,  improve  or  extend 
that  navigation  in  any  way  ;  but  by  permitting  the  drainage  of  the  pool  above,  such 
«  removal  wonld  add  materially  to  the  difficulty  of  extending  the  navigation  at  any 
fature  time. 

It  is  estimated  in  the  report  of  Mr.  John  L.  Cambell,  chief  engineer, 
made  to  the  governor  of  the  State  of  Indiana  in  1882,  that  about  400,000 
acres  of  exceedingly  rich  land  could  be  reclaimed  from  the  marshes 
along  the  Kankakee  Biver  and  its  tributaries  by  judicious  drainage. 
The  removal  of  the'bar  would  undoubtedly  aid  in  draining  these  marshes 
and  thus  help  materially  the  agricultural  development  of  the  locality. 

Since  it  appears  that  there  is  little  or  no  commerce  to  be  benefited 
by  the  removal  of  this  bar,  and  that  it  may  even  be  detrimental  to  such 
navigation  as  there  is,  this  river  cannot  be  said  to  be  "  worthy  of  im- 
provement" as  proposed,  if  commerce  be  alone  considered.  If,  how- 
ever, agricultural  dev<$lopment  is  to  be  taken  into  account,  then  it  may 
be  regarded  "  worthy  of  improvement." 

As  the  surveys  that  were  made  in  former  years,  together  with  the  pre- 
liminary examination  just  made,  have  given  sufficient  data  to  form  a 
correct  judgment  of  the  benefits  to  be  derived  from  this  improvement, 
no  estim<ite  for  further  survey  is  made. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Captain  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A, 


report  of  mr.  a.  leslie  duvall,  assistant  engineer. 

United  States  Engineer  Office, 

Cincinnatij  Ohio,  November  4,  1884. 

Sir:  I  respectfully  submit  the  following  report  of  an  examination  of  Kankakeo 
Siyer,  Indiana  and  Illinois: 

I  examined  the  river  particularly  at  and  near  Momence,  111.,  as,  according  to  a  let- 
ter from  Hon.  Thomas  J.  Wood,  M.  C,  Crown  Point  Ind.,  dated  Angust  8,  1884,  thai 
was  the  locality  where  the  improvement  was  desired.  I  also  examined  the  river  be* 
low,  at  and  near  Waldron,  12  or  13  miles  below  Momence,  and  on  to  Kankakee,  about 
6  miles  below  Waldron  or  Axoma,  and  below  Kankakee. 

^About  1^  miles  above  Momence  is  the  highest  part  of  the  natural  rock  bar  or 
dam  through  which  it  is  desired  to  cut  a  channel ;  this  bar  or  dam  i%  limestone 
in  strata  or  layers,  in  some  instances  only  2  or  3  inches  thick.  The  banks  of  the 
river  at  and  near  Momence  are  low  and  flat,  particularly  so  above  that  point,  where 
I  think  they  are  not  over  15  feet  above  the  lowest  water;  farther  np  in  Indiana 
the  marshes  begin,  and  a  rise  of  about  8  feet  will  flood  the  lands  for  from  3  to  5 
miles  each  side  of  the  river.  Below  Momence  the  banks  gradually  get  higher  down 
to  Waldron,  and  so  on  to  Kankakee,  and  from  thence  down  are  well  defined,  and 
range  from  about  25  to  35  feet  above  low  water.  There  have  never  been  any  over- 
flows below  Momence  that  I  could  hear  of.  There  are  ten  dams  ou  this  river  from 
Momence  to  its  mouth ;  two  at  Momence,  the  .upper  one  3  feet,  and  the  lower  one 
(which  leaks  cousiderablv)  7  feet  high,  built  under  authority  granted  by  State  of  Illi- 
nois February  10,  18.37.  the  one  at  Waldron,  (>i  feet  high,  was  built  in  1853,  by  E. 
B.  Beardsley,  without  any  authority  from  the  State,  as  far  as  I  can  ascertain;  but  he 
owned  the  land  on  both  sides  of  the  river. 

The  dam  at  Kankakee,  8  feet  high,  was  built  in  1859  by  Dickson  and  Dean,  and,  at 
far  as  I  could  learn,  without  authority  from  the  State,  they  owning  both  shores ;  the 
present  owner  is  James  McGrew,  of  Kankakee.  This  dam  backs  water  np  to  Waldron, 
about  5  miles  above,  and  a  small  side- wheel  steamboat,  74^  feet  long,  12^  feet  wide, 
and  drawing  about  3  feet  when  loaded,  navigates  the  pool  from  Kankakee  to  Wal- 
dron. 
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Th«;r»?  wan  a  darn  at  Altorf,  7  miles  Ik'Iow  Kankake<^,  abont  6  fe«t  hi«;h,  which  backed 
the  wjifj-r  lip  for  '^  miWn  ;  it  wa»  nearly  deMroyed  by  ice  abont  ei;;ht  years  ago,  and 
ban  nevr-r  Xu'en  r#*i>aire«l  ;  there  iMbarrlly  a  %eRtige  of  it  remaintog  ;  it  was  bailtaboot 
IKJ*',  and,  am  far  sm  I  ran  find,  without  authority  from  the  State,  by  David  Denny,  who 
owned  both  nhoTf'H  ;  the  preM-nt  owner  of  the  »ite  is  Hiram  Goo<lwin,  of  A)t«rf. 

The  dftniH  of  the  Kankakee  Couipany  were  built  by  authority  of  the  State  of  lUi* 
noJM,  under  charter  f^ranted  to  Kankakee  a&d  IroqaoisNavigationaud  Mannfactaruii 
Conij^any  in  l>vi7.  and  are  as  follows,  viz:  « 

Dam  N(».  4  (upper  dam),  at  head  of  Aldeo's  Island,  Wilmin|;ton,  III.,  is  1,000  ffd 
Ion;;  and  10  feet  lii;;li ;  there  in  a  solid  masonry  lock  here,  15  fret  lift. 

Dam  No.3f  Wiiminf^on,  acrosM  main  branch,  noath  side  of  island,  is  a  low  miD- 
dam. 

Dam  No.  2,  W'ilmin^on,  at  foot  of  Alden^R,  Island  is  11  feet  high,  with  masonn 
lock  U4  feet  lift. 

D»!ii  No.  If  4  miles  below  Dam  No.  2,  at  Wilmin^on,  is  H^  feet  long.  12  feet  high, 
and  iH  hnilt  of  s<did  maiwjnry,  with  masonry  lock  of  h  feet  lift. 

The  State  dam,  three-qnarters  of  a  mile  below  Dam  No.  1,  is  950  feet  long,  wit! 
mnnonry  lock  which  eounects  with  feeder  of  Illinois  and  Michigan  Canal.  This8j»> 
tern  of  HJack water  extends  np  to  Warner's  Lauding,  12  miles  al»ove  WilmingtOD,  ft 
distance  of  3:$  niilen  from  the  month  of  the  river.  Twenty -one  miles  of  this  were  cob- 
pleted  by  the  Kankakee  Company,  and  the  remainder  by  the  State  of  Illinois.  Tkt 
company  has  given  up  the  control  of  the  river  m'nce  l{r8:f,  although  it  still  claims  ft 
race  puHHing  through  its  lands  from  Pool  No.  4.  three-quarters  of  a  mile  long,  100  feet 
wide  at  nnrface,  and  H  feet  deep  when  the  pool  is  fall. 

Dam  No.  4  was  injured  by  ice  in  spring  of  lr*K$,  and  slight  repairs  have  beea  mad* 
by  individiialH  to  keep  up  water  pow«*r.  The  locks  have  been  nsed  for  the  pasaageof 
boats  Mince  1HH2,  and  can  be  uscrd  at  the  prenent  time,  but  require  repairs.  Above  Mo* 
mence,  or  rather  above  the  rock  bar  mentioned,  the  river  \h  said  to  be  navigable  for 
small  Hteaiii  boats  (se*!  report  of  Maj.  Jared  A.  Smith,  IT.  S.  Engineers,  in  report  of  Chief  <rf 
EiigineefM  for  lt^79,  page  14r>r>),  and  in  report  on  pre  It  mi  nary  exam  inat  ions  (see  Seoatt 
Ex.  Doc.  No.  :{0,  Forty-eighth  Congress,  first  session,  page  96),  up  to  Baum's  Bridge, 
adiHiaiiceof  1*^0  luiies.  There  are  two  mill-dams  («lescribed  above)  below  the  rock-bar, 
draining  channels  on  each  side  of  an  island  ;  these  dams  seem  to  back  water  over  thi 
crest  of  the  rock-bar,  where,  on  Friday,  October  *24,  I  foand  abont  1^  ^^^^  of  water: 
but  the  wind  was  blowing  a  gale  up  the  river,  and  probably  in  connection  with  the 
downward  current  banked  the  water  higher  at  that  point  than  it  would  have  been  oni 
calm  day.  I  was  informed  that  the  higher  portion  of  this  rock-bar  is  bare  at  low  water. 
There  is  a  railroad  bridge  over  the  river  abont  three-quarters  of  a  mile  below  the 
rock -bar  and  a  highway  bridge  at  Momence ;  the  railroad  bridge  is  aboat  12  feet  and 
the  highway  bridge  about  20  feet  above  the  water.  The  bridges  croasiug  the  river 
below  this  )»oint  are  generally  not  less  than  from  2f>  to  30feet  al>ove  low  water.  Tbc 
highest  water  at  Momence  rises  about  10  feet,  but  from  Waldron  down  the  rise  ii 
high  water  is  not  over  8  fe<*t.  From  all  the  information  I  could  get  on  the  suhjed 
by  conversation  with  many  of  the  principal  citizens  of  the  Kankakee  region,  amon| 
whom  were  Hon.  Thomas  J.  Wood,  Crown  Point,  Ind. ;  Mr.  W.  F.  Singleton,  Shelby. 
Ind.  ;  Mr.  J.  P.  Srrutton,  Grant  Park,  111. ;  Mr.  WorcesterjCashierof  baukat  llomeDce; 
Dr.  Keyser  and  Mr.  J.  L.  Clark,  C.  £.,  also  (tf  Momence;  and  Mr.  Charles  Holt,  editot 
of  the  Kankakee  Gazette :  Mr.  James  Mix,  Judge  James  N.  Orr,  Mr.  John  K.  CrosswelL 
C.  E.,  and  Mr.  Stephen  R.  Moore  (to  whom  I  am  indebted  for  very  important  and 
reliable  information),  all  of  Kankakee,  I  believe  that  the  further  improvement  of  the 
Kankakee  River  by  a  slackwater  system  up  to  Momence  would  be  of  great  benefit 
and  couvenience  to  the  surrounding  country,  as  it  would  afford  an  outlet  for  its 
piYMlnctions  independent  of  the  railroads.  There  is  no  commerce  on  the  Kankake< 
from  Momence  above  or  below  at  present,  and  has  not  been  for  abont  two  years  oi 
the  river  above,  where  two  or  three  small  steamboats  nsed  to  carry  supplies  up  ibt 
river,  but  are  not  now  in  nse  ;  one  is  on  shore  a  short  distance  below  the  top  of  tbi 
rock-bar,  without  boilers  or  engines,  and  the  wreck  of  another  lies  at  south  end  of  tbc 
railroad  bridge  over  north  channel.  I  append  hereto  a  list  of  the  principal  pro> 
ductious  of  Kankakee  County,  Illinois,  in  which  Momence  is  sitnaled,  the  minority  of 
which  pro<lucts,  I  suppose,  wonld  be  shipped  by  the  river  if  navigable. 

The  principal  object  in  view  by  the  persons  desiring  the  improvement  asked  aboTi 
Momence  (as  far  as  I  can  learn  by  careful  inquiry)  is  the  drainage  of  the  Kankakw 
swamp  lands. 

Very  respectfully ,  yonr  obedient  servant, 

A.  Leslie  Duyall, 

Capt.  Ja8.  C.  Post, 

Corps  of  Engineers,  U,  8.  A. 
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Principal  products  of  Kankakee  Countyf  IJlinoiSf  with  valuee^for  year  1883. 

[CompifAd  from  Circalar  No.  106  of  Departmeiit  of  AKrionltnre,  dated  Sprln^eld,  IlL,  December  81, 

1883.] 
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164,290 
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453,000 

5, 407. 500 

8, 970, 800 

126,100 

21«600 


$0  40 
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Gross  Talnes. 


$644,060 

67,600 

60.000 

40, 800 

96,674 

20,000 

90,600 

270, 876 

159.193 

6,306 

4,300 


1,461,816 


No  inannfauturee  of  anv  account  noted;  total  acres  in  connty,  421,184;  total  acres 
nndbr  cultivation,  151,370 ;  percentage  of  land  under  cultivation,  .32. 
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PRELIMINARY   EXAMINATION  OF  WABASH  RIVER,  INDIANA,  FROM  LO- 

GANSPORT  TO  DELPHI. 

United  States  Engineer  Office, 

Cincinnati^  OhiOy  November  3,  1884. 

General  :  In  accordaDce  with  instractions  contained  in  your  letter 
of  July  31, 1884,  I  have  the  honor  to  snbrait  a  report  npon  the  prelimi- 
nary examination  of  the  ^^  Wabash  River  from  Logansport  to  Delphi, 
Ind." 

The  examination  of  this  river  was  given  to  Mr.  A.  L.  Davall,  assist- 
ant engineer,  whose  report  is  forwarded  herewith. 

The  Wabash  River,  from  Delphi  to  Logansport,  a  distance  of  23  miles, 
is  a  broad  stream,  varying  from  600  to  900  feet  in  width,  with  compara- 
tively  low  banks.  Above  Delphi  about  1  mile,  at  Pittsburgh,  the  remains 
of  an  old  dam  obstruct  the  river.  This  was  built  originally  13  feet  high, 
and  was  constructed  by  the  State  of  Indiana  in  1837  to  form  the  Upper  Wa- 
bash into  a  feeder  for  the  Wabash  and  Erie  Canal.  It  gave  slackwater 
for  a  distance  of  6  miles  to  Carrollton,  where  the  banal  enters  the  river, 
and  the  river  between  this  place  and  the  dam,  where  the  canal  leaves 
it,  formed  a  part  of  the  water-way  of  the  canal.  This  canal  has  not 
been  in  use  for  a  number  of  years,  6wing  no  doubt  to  the  competition 
of  the  railroads  which  are  now  carrying  nearly  all  the  commerce  in  this 
vicinity.  The  dam,  however,  has  been  kept  up  as  a  source  of  water- 
power  until  about  four  years  ago,  when  it  was  destroyed  by  some  un- 
known persons.  Since  then  no  attempt  has  been  made  to  rebuild  it. 
Above  Carrollton  Mr.  Duvall  estimates  the  slope  of  the  river  to  be 
about  1  foot  to  the  mile  for  a  distance  of  8  miles.  From  this  point  to 
Logansport  there  are  rapids  upon  which  he  estimates  the  slope  to  be  3 
feet  to  the  mile,  and  he  states  that  the  total  fall  from  Logansport  to 
Delphi,  as  near  as  he  could  ascertain  without  the  use  of  an  instrument, 
was  40  feet,  which  is  an  average  of  about  1.7  feet  per  mile.    This,  of 
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BO  tHrtxiTe  improTetteot  r/f  thi!f>  icedo^  of  tke  rixcr  etKLiii  m  murfjc  b^ 
aoj  otb^rr  oaean*  than  tb^t  of  ^L^^kw-ac^r.  an«i  rh;U  rai:^  v>}«iiit  ^rmtftSihr 
re^iair^  the  eob^trcMtkxi  of  at  ka«i  rhre*'  k>!^  aad  «iaB^  Friot  ^^  »- 
foTDDatioD  orHaiD^^  iL^re  ^Me^tn^  to  be  link-  or  bk>  riwiin  n  r  n^Kt  tkb 
pffTXioo  of  ibe  rivfrr,  dot  La*  tbfrre  bi?eii  f*>r  a  nnaber  iMf  ?>«r»w  a^'^^ttfl 
tb€r  -«tai:L**k3»  of  tb*  t^o  a«i;«>i2inzeoa!ir'r-*w  ii^»>*«d  b*T>*^wTi:a-  "z^j^et  lie 
Tala«  of  their  piTjrlaen«>Q.4  at  Dearly  #7^>Ji>.«)iJi>  i*yr  ca*  T«ar  I>r:iL 

Tbe  GoTemineDt  for  severa]  jear^  past  ha$  bieea  en^j«£^i  ni  nspror 
lug  the  Waba.»h  EiTer  from  Terre  Haate  to  ii^  Boa^o.  aa»i  w^^  tW 
cr^mpl^ftion  of  the  works  now-  proposed  tbU  porti<«  o^f  zh/ti-  tiit^t  wzH  ht 
navigable  for  boat*  of  large  «iie  in  aU  «ea.'»«>D>  exw-o^  dxrix  t^at  of 
extreme  loir  water.  Terre  Haote  i*  aboat  123  bllji^  by  nTttr  irom 
DelphL  and  the  portion  of  this  dl stance  iiielod€d  berweeQ  r«*n>!-  Haate 
aiKl  Lafayette  L«  at  presseat  so  obsst meted  bv  bridire:*  thA%  w-.iii»:4xi  zbtii 
modiOcatioo  it  e^nnot  be  made  navigable,  except  for  sai-k^I  itrkfi^  Tto 
eouditioD  of  the  river  ^jelow  Delphi  praetic^iW  i^oLarr:^  :h»^  «trr.«.i«  ii 
cln«led  l^etween  I»^ij«jK>rt  and  Delp»hi,  which  is  aL**>  t.c«t^cni*rCed  by 
bridges,  and  any  improreroent  ma«le  in  the  iDt«est  of  aa^.xAn-iCi  he 
tween  these  place.s  will  not  only  be  limited  in  it«  effret  ^im.^  zh^  ioeal 
commerce  by  the  pre?«eDce  of  the  bridges  in  the  imm^i'ire  Ti«rlz  ry,  bat 
will  add  little  or  nothing  to  the  commerce  of  the  lower  nver.  Urcuoseof 
the  re?*triction  imp^^rsed  by  the  britlges  below  La  Fayet re- 
Taking  all  the  facUs  as  af^certained  into  coQ»iderar ion.  it  d^^e^^  i>x  ^eem 
that  under  the  pre>ent  conclitions  the  probabi^^  increase  ot  ev>maieroe 
which  would  re?»ult  from  the  improvement  of  the  j^orTiOa  o€  ihe  river 
between  Lriganj^i^ort  and  Delphi  would  be  «ndieient  to  ja^cffy  the  ex 
penditore.  It  is  therefore  not  considered  *•  worthy  of  imrvrovriuent," 
and  no  estimate  Ls  submitted  for  farther  sorvey. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  P«-^, 
Captnim  of  Em^jxmetr$. 
Brig.  Gen.  Jomt  Xewtox, 

ChU/  of  Engineer 8 J  U.  8.  A. 


REPORT  OF   MR.    A.   LESUE   DCVAUL,    ASSISTANT  ESGDf 


-    UxTTED  States  ExctXEKR  OmcE. 

Cimcinnati.  ^Mio.  Oct^ttr  ;i*.»,  l^M. 

Sir:  I  re«pectfnlly  Knbmit  the  foHowing  report  of  sd  examinarioa  of  xh^  WabacJi 
Ri%'fr,  from  I»gau}»{»ortr  Id(1.,  to  Delphi.  Ind.  I  examioetl  the  river  at  axmI  br-tween 
l\it'  pointM  naii:»*<I.  The  river  near  I»j;au^|K*rt  18  about  r»j  fe^i  wide,  with  lia:.  rt^ky 
\9*'i\  (linustone).  and  gravelly  haukn:  opposite  the  town  is  an  i-»land  a"e>^ai  4t<»  feel 
wid*'  and  !.••<»<>  f«et  lon^  :  the  Eel  River  empties  into  the  Wabash  at  I»;r^a>  port,  and 
the  town,  containinjj  l>etwe^n  U*.<XM»  and  17,<X4)  inhabitaiitt^  i*  built  on  the  point  be- 
tween the  two  rivers.  -Below  the  month  of  Eel  River  the  Waba^^h  varie*  fn>ai  t'Aj*)  fo 
7<J0  feet  in  width  down  to  Delphi,  a  di«*tante  of  abont  23  miles.  The  flat,  nx-ky  l»ot- 
toni  extend-*  down-Htreani  from  Lo;»an»port  for  aboot  8  miles,  or  a  little  below  Gt*or|:e^ 
town,  IjhI.  ;  thence  on  the  river  has  sand  and  jn^ivel  bottom.  There  is  a  portion  of  a 
darn  at  FittHlnirj;;h,  a  little  over  a  mile  above  Delphi ;  this  dam  was  bnili  in  1^:57  by 
the  State  of  Indiana  for  the  WahaAh  and  Erie  Canal,  forming  a  basin  for  boats  al>ovV 
it,  and  feeding  the  canal  below,  which  departed  from  the  river  near  the  dam  ;  it  also 
furnished  power  to  neveral  mills  and  factories  at  Pittj*hurgh.  The  canal  havinj^  be- 
come inoperative,  the  dam  was  kept  np  for  the  purpose  of  furnishing  water-)M>wer, 
and  about  four  years  ago  was  partially  destroyed  by  dvnamite  and  rendered  useless 
by  iw>me  fiersoim  unknown  ;  this  dam,  13  feet  high,  made  available  slackwater  up  to 
a  place  called  Carrollton,  al>out  6  miles  above  it,  were  the  canal  entered  the  river. 
The  fall  of  the  river  from  Logansport  for  about  8  miles  down  is  considerable,  and  I 
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thiDk  it  to  be  about  3  feet  to  the  mile ;  below  this  point  the  slope  is  more  geDtle  and 
probably  not  more  than  1  foot  to  the  mile,  making  a  total  fall  of  aboat  40  feet ;  thia 
18  as  ni  ar  as  I  can  estimate  it  without  the  use  of  an  instrument. 

There  are  five  bridges  at  Logansport  and  six  between  that  place  and  Delphi,  the 
majority  of  which  are  not  over  20  or  22  feet  above  low  water,  or  zero.  The  highest 
water  at  or  near  Logansport  is  not  over  13  feet  above  zero,  as  the  river  is  wide,  and 
having  considerable  fall  above  and  below  this  point  the  water  runs  off  rapidly. 

There  has  not  been  any  commerce  of  any  account  on  the  Wabash  River  between 
Logansport  and  Delphi  for  nearly  thirty  years,  the  river  being  used  only  by  an  occa- 
sional flat-boat  descending  and  by  timber  rafts,  &.C.;  the  carrying  trade  of  the  Upper 
Wabash  Valley  is  now  done  entirely 'by  the  railroads.  There  was  an  examination  of 
this  river  made  in  1870  (see  report  of  Col.  G.  Weitzel,  United  States  Engineers,  in 
Report  of  Chief  of  Engineers  or  1H71,  page  485)  from  Wabash  Town,  about  30  miles 
above  Logansport,  to  its  mouth.  Colonel  Weitzel  in  his  report  recommended  that  a 
survey  be  made  finom  La  Fayette  down,  but  did  not  contemplate  extending  it  above 
that  point.  Up  to  the  present  time  there  have  been  no  surveys  above  Terre  Flaute, 
Ind.,  and  no  money  spent  for  improvement  above  that  place. 

I  append  hereto  a  list  of  the  principal  productions  of  Cass  and  Carroll  counties, 
Indiana,  in  which  are  situated  the  towns  of  Logansport  and  Delphi,  the  greater  por- 
tion of  which  products  would  naturally  seek  an  t>utlet  by  way  of  the  river  if  navi- 
gable; but  the  local  traffic  between  Logansport  and  Delphi  is  not  very  great. 

Delphi  has  a  population  of  about  2,500.  From  conversation  with  many  of  the  prin- 
cipal citizens  of  Logansport  and  Delphi  and  surrounding  country,  among  whom  1 
will  mention  Judge  Horace  P.  Biddle,  Mr.  B.  F.  Louthain,  and  Mr.  Daniel  Tomlinson, 
of  Logansport,  and  Mr.  Rhinebart,  Dr.  Angel,  and  Rev.  Mr.  Braddon,  of  Delphi,  I  aok 
of  the  opinion  that  this  detached  portion  of  the  Wabash,  from  Logansport  to  Delphi, 
if  improved,  would  not  be  of  much  importance  except  to  the  owners  of  the  mills  and 
factories  at  Pittsburgh,  where,  if  the  dam  were  restored  at  that  place,  there  woulri 
be  abnndant  water-power  available. 

From  an  examination  of  the  railroad  statistics  in  the  fifth  annual  report  of  the  In>- 
diana  bureau  of  statistics  I  find  that  the  Wabash,  Saint  Louis  and  Pacific  Railroad, 
the  on\y  railroad  which  connects  Logansport  and  Delphi,  is  assfssed,  on  the  distance 
between  the  points  named,  bv  the  counties  of  Cass  and  Carroll,  to  the  extent  of  $329,81:), 
bnt  I  cannot  get  any  reliable  statistics  as  to  the  local  traffic  between  those  places* 
other  than  from  general  information  from  leading  citizens  heretofore  referred  to. 
Very  respectfully,  your  obedient  servant, 

A.  Leslie  Duvall, 

Assistant  Engineer^ 

Capt.  James  C.  Post, 

Corps  of  Engineers^  U,  8.  A, 


Principal  products  of  Cass  County f  Indiana f  with  values  for  the  year  1882. 

[Complied  ftx>m  the  annual  report  of  the  Indiana  bnrean  of  statistics,  dated  Indianapolis,  October  31 , 

1883.  j 


Prodiicta. 


Com baehels. 

Wheat .' do... 

Oate   do... 

Barley do. . . 

Potaloee do... 

Flax-Beed '. do. . . 

Hay  ..: tons. 

Maple  augar pounds. 

Butter do . . . 

Cheese do... 

Hogs do... 

Beef  cattle  do . . . 

Sheep do... 

Woof do... 

Poultry dozen. 

Total  yalue  of  manufactured  articles 


Quantities. 


Grand  total. 


1. 


4. 
1. 


266, 470 
527.069 
172.134 

1.140 
162, 130 

8,114 
14. 197 

1,200 
2o5,  623 

1,810 

2U0, 000 

180,000 

70,  500 

4,500 


Value  per 

unit  of 
measure. 


to  40 

1  00 

30 

30 

60 

1  00 

5  00 

10 

20 

20 

04 

05 

05 

20 

1  00 


Gross  vHlae. 


$506. 

527. 

51, 

97. 

70, 

61, 

195, 

60, 

9, 

14. 

4, 

4.006, 


588  eo 

969  OO 
640  ^ 
342  00 
208  OO 
114  00 
085  00 
120  00 
124  60 
362  00 
397  80 
000  00 
iiUU  00 
100  00 
500  00 
443  00 


5, 708, 981  CO 
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Principal  producU  of  Carroll  Countjff  Indiana,  with  valMO  for  the  fear  18d2. 

(Compiled  from  the  annuAl  report  of  the  Indl«na  bnre«a  of  etAtietlce,  dated  Indieaspolie^  October  3L 

1883.] 


Prodncte. 


Corn bushels. 

Wheat do... 

Oete do... 

Barley do... 

Putatoea do... 

Flax-4eed do... 

Hay  tona. 

If aple  augar ponnda. 

Butter do 

CbneM) do... 

Hogii do 

B«ef  cMitle do 

8he«p  .' do 

Wool do... 

Poaltry dozen.. 

Total  Talue  of  manufkctared  artlclea 


'  Valne  per 
Qnantitiea.!     anit  of 
t  meaaare. 


Grand  total 


1.18S.M4 

4«2,SM 

166.377 

5.960 

128.443 

5.589 

13,775 

1.600 

255.623 

4.187 

8, 968. 757 

1,900.000 

120.000 

48.000 

4,868 


10  40 

1  00 

30 

30 

60 

1  00 

5  00 

10 

20 

20 

04 

06 

05 

20 

1  00 


$474. 

462. 

40. 

I. 

77, 

5, 
•8. 

51, 


017  69 
538  09 
613  19 
704  99 
665  89 
§«99 
875  99 
160  09 
124  60 
837  49 
350  28 
000  99 
000  99 


158. 

50. 

6. 

<866  09 


1«  720, 323  78 


I 


W  g. 

report  of  major  charles  r.  suter,  corps  of  engineers,  officer 
in  charge.  for  part  of  the  fiscal  year  ending  june  30,  18a5. 

United  States  Engineer  Office, 

Saint  Louiij  Mo.,  September  3,  1885. 

General  :  I  have  the  honor  to  Babmit  herewith  my  anoaal  reijort  on 
the  works  under  my  charge  during  the  year  ending  June  30,  1885. 
Very  respectfully,  your  obedient  servant, 

(yHAS.    B.    SUTER, 

Major  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineer 8 J  U.  8.  A» 


I    i 


REMOVING   SNAGS    AND    WRECKS    FROM    MISSISSIPPI    AND     MISSOURI 

RIVERS. 


ti  . 


MISSISSIPPI  RIVER. 

Work  on  this  stream  while  under  my  charge  extended  from  Saint 
Lonis,  Mo.,  to  Glasscock's  Island,  a  distance  ot  925  miles.  The  SDag- 
boats  Macomb  and  Wright  were  employed. 

The  Macomb  left  8a:nt  Louis  August  12,  and  worked  down-stream  as 
far  as  Glasscock's  Island,  Louisiana,  which  point  was  reached  September 
25.  She  then  returned,  working  upstream,  to  the  vicinity  of  Saint 
Louis  l).v  October  31. 

During  the  greater  part  of  November  this  boat  was  engaged  on 
special  duty  near  Elmot,  Ark.,  for  the  Mississippi  River  CommissioDj 
who  paid  her  expenses.  On  November  22  she  lef^  Blmot  for  Helena, 
Ark.,  and  worked  down-stream  from  that  point  till  the  close  of  the 
month. 

The  Wright  having  completed  her  summer's  work  in  the  Missouri 
Eiver  was  detailed,  November  1,  to  the  Mississippi.     She  began  work 
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at  Saint  Lonis,  and  by  the  end  of  the  ttionth  was  at  Mhoon's  Landing, 
49  miles  below  Memphis. 

At  the  end  of  November  the  work  was  turned  over  to  Maj.  A.  M. 
Miller,  Corps  of  Engineers,  U.  S.  Army. 

Table  of  work  done  in  Miasifaippi  Rive}\ 


Name  of  boat. 


J.  N.  Macomb. 
H.  O.  Wright . 


Total 


Snags 
pullM. 

Weight,  in 

toa8of2,000 

pounds. 

Trees  cat. 

Drift 
piles  re- 
moved. 

14 

1,006 
291 

16. 056. 8 
6,428  2 

853 
1,489 

1,297 

22, 485. 0 

1,842 

14 

Miles  rnn. 


2,505 
501 


3,006 


Money  statement. 

July  1,  1884,  amount  available $900  23 

Anioant  allotted  from  appropriation  by  act  approved  July  5,  1884 60,000  00 

Received  by  transfer  from  Major  Mackenzie 12,950  ('*3 


Amoant  expended  to  November  30,  1884,  exclusive  of  outstand- 
ing liabilities $13,763  99 

Amount  of  outstanding  liabilities  turned  over  to  Major  Miller 
for  payment 6,512  98 


73, 850  86 


2U, 276  97 


December  1,  1884,  balance  available 53,573  89 


MISSOURI  RIVER. 

Work  on  this  stream  was  done  by  the  snag-boat  Wright  and  extended 
from  the  month  to  Kansas  City. 

The  Wright  entered  Missouri  River  August  10,  and  had  worked  up 
to  Kansas  City  by  September  26.  She  then  turned  back  and  worked 
down  to  the  mouth  of  the  river.  She  reached  Saint  Louis  by  the  end 
of  October  and  was  then  detailed  for  work  on  the  Lower  Mississippi. 

November  22  this  work  was  turned  over  to  Maj.  A.  M.  Miller,  Oori>s 
of  Engineers,  U.  S.  Army. 


Table  of  work  done  in  Missouri  River. 


Name  of  boat. 


H.  O.  Wright 


Weight,  in  | 
tons  of  2,000  Treesoat. 
pounds.    I 


1,042        14,609.9 


1,853 


Btcapiiulation  of  loork  done. 


Names  of  rivers. 

Snags 
palled. 

Weight,  in 

tons  (»f  2.000 

poands. 

Treesoat. 

Drift- 
piles  re- 
moved. 

Mile-H 
ran. 

Mississippi 

1,297 
1,042 

22,485 
14. 609. 9 

1.842 
1,868 

14 
10 

3,  one 

918 

Missouri 

2.889 

37,094.9 

3.195 

24 

3.934 

'1 


v. 


V. 

\ 


I  m/i 


n 


t 


m 


ii 


:■  I'' 


^liS 


■  i 


u 


I     \^ 


h 


I;: 


fc'  I 


If 


r 


./ 
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Money  statement. 

July  1,  1884,  amount  available $81,664  75 

Amonut  appropriated  by  act  approvedJuly  5,  1884 50,000  00 

131,644  75 
Kovember  22,  1884,  amount  expended  to  this  date 13, 872  63 

November  22,  1884,  balance  available 117,772  12 


IMPROVEMENT  OF  MISSOUEI  BIVEB  FBOM  ITS  MOUTH  TO  SIOUX  CITY, 

IOWA. 

Operations  under  this  head  were  confined  to  office- work,  repairs,  and 
care  of  plant  and  reading  and  maintaining  water-gauges  nntil  such  time 
as  the  Missouri  River  Commission  could  perfect  its  organization  and 
take  charge  of  the  work. 

The  small  balance  of  the  old  appropriation  was  used  in  this  work. 

Money  statement 

July  1,  1884,  amount  available $33,819  12 

Atiionnt  received  from  sale  of  fuel  to  officers 45  36 

33,864  48 
Amount  expended  to  December,  1884 33,864  48 


SURVEY  OP  MISSOUEI  EIVEB  FBOM  ITS  MOUTH  TO  FOBT  BENTON, 

MONTANA. 

Work  was  continued  upon  the  maps,  &c.,  of  this  survey  till  October 
21,  when  the  work  was  transferred  to  Lieut.  W.  0.  Fisk,  Corps  of  Engi- 
neers, U.  S.  Army,  secretary  Missouri  Commission. 

Money  statement. 

July  1,1384,  amount  available $10,390  34 

October  21,  1834,  amount  expended  to  this  date 1,545  95 

October  21,  1884,  balance  available ^ 8,844  39 


IMPROVEMENT  OF    GASCONADE  BIVEB,  MISSOUEI. 

A  party  was  organized  for  work  on  this  improvement  during  the 
mouth  of  September,  under  the  charge  of  Assistant  James  A.  St^don. 
They  began  removing  snags  from  the  bed  of  the  stream  near  Lanesford, 
September  27.  October  15  this  work  was  turned  over  to  Maj.  A.  M; 
Miller,  Corps  of  Engineers,  U.  S.  Army. 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 $5,000  00 

October  15,  1884,  amount  expended  to  this  date 1,742  43 

October  1^,  \^^i  ^^^^^<i^  available 3,257  57 


APPENDIX  X 


IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  THE  MOUTHS  OF  THE 
ILLINOIS  AND  OHIO  RIVERS— IMPROVING  HARBOR  AND  MISSISSIPPI 
RIVER  AT  ALTON,  MISSISSIPPI  RIVER  OPPOSITE  THE  CITY  OF  SAINT 
LOUIS,  AND  AT  OR  NEAR  CAPE  GIRARDEAU  AND  MINTON  POINT. 


BEPORT  OF  MAJOR  O.   H.    ERNST,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885. 

IMPROVEMENTS. 


1.  Mississippi  River  between  the  Illinois 

and  Ohio  rivers. 

2.  Harbor  and  Mississippi  Rjver  at  Alton. 

3.  Mississippi  River  opposite  the  city  of 

Saint  Loais,  Mo. 


4.  Mississippi  River  at  or  near  Cape  Girar- 
deau, Mo.,  and  Minton  Point,  111. 


EXAMINATION. 

5.  Osage  River,  Missonri,  from  month  to  Linn  Creek,  with  a  view  to  movable  locks 

and  dams. 


United  States  Engineer  Office, 

Saint  LouiSj  Mo.^  July  8, 1885. 

General  :  I  have  the  honor  to  traDsmit  herewith  the  aoDaal  reports 
for  the  last  fiscal  year  apon  the  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Major  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers  J  U,  S.  A. 


X  I. 


IMPROVEMENT   OF    THE    MISSISSIPPI   RIVER   BETWEEN  THE   ILLINOIS 

AND    OHIO   RIVERS. 

At  the  date  of  my  last  annual  report  the  works  were  suspended,  the 
appropriation  being  very  nearly  exhausted.  The  river  and  barbor  act 
of  July  6,  1884,  provided  that  the  sums  therein  "  appropriated  for  the 
Mississippi  River,  from  the  Des  Moines  Rapids  to  the  mouth  of  the  Ohio, 
shall  be  expended  under  the  direction  of  the  Secretary  of  War,  in  accord- 
ance with  the  plans,  specifications,  estimates,  an<l  recommendations  of 
the  Mississippi  River  Commission,"  and  under*  date  of  July  21, 1884,  I 
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was  ordered  to  report  to  tbe  Commission.  A  portion  of  the  small  bal- 
ance remaining  available  at  the  beginning  of  the  fiscal  year  bad  been 
nsed  in  office  expenses  and  in  caring  for  the  public  property.  The  re- 
mainder was  expended  under  the  direction  of  the  Commission.  Accord- 
ingly no  work  of  construction  has  been  done  under  the  immediate  direc- 
tion of  the  Chief  of  Engineers  during  the  year. 

The  hurdles  previously  constructed  continued  to  act  favorably  during 
the  year,  causing  heavy  additional  deposits.  The  progress  made  io 
building  up  the  new  banks  is  shown  upon  Plates  I,  II,  and  III,  here- 
with transmitted,  the  works  constructed  during  the  present  year,  of 
course,  contributing  to  these  results.  Plates  IV  and  V  show  the  forms 
of  construction  for  hurdles  and  bank  protection,  respectively,  as  they 
were  finally  perfected,  when  the  works  left  the  hands  of  the  Engineer 
Department. 

Money  statement 

July  1,  1884,  amount  available $5,354  SI 

July  1, 1885,  amount  expeuded  during  fiscal  year,  exclusive  of  on totanding 
liabilities  July  1,  1884 5,354  51 


X   2. 

IMPROVEMENT   OF   THE   HARBOR   AND   MISSISSIPPI   RIVER   AT    ALTON* 

ILLINOIS. 

Nothing^  was  done  here  daring  the  year  under  the  direction  of  the 
Chief  of  Engineers.  By  a  provision  in  the  act  of  July  5,  1884,  the  super- 
vision of  Uhe  work  devolved  upon  the  Mississippi  River  Conimissiou. 


X3. 

IMPROVEMENT  OF   MIgSISSIPPI   RIVER   OPPOSITE   THE    CITY    OF    SAINT 

LOUIS,  MISSOURL 

Nothing  was  done  here  duriYig  the  year  under  the  directioa  of  the 
Chief  of  Engineers.  By  a  provision  in  the  act  of  July  5, 1884,  tue  8ni>er- 
vision  of  the  work  devolved  upon  the  Mississippi  River  Commission. 


X  4. 

IMPROVEMENT  OF   THE  MISSISSIPPI   RIVER  AT  OR  NEAR  CAPE  GIRAR. 
DEAU,  MISSOURI,  AND  MINTON  POINT,  ILLINOIS. 

Nothing  was  done  here  during  the  year  under  thedirection  of  the  Chief 
of  Engineers.    By  a  provision  in  the  act  of  July  5, 1884,  the  supervision 
of  the  work  devolved  upon  the  Mississippi  River  Commission. 
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X5. 

preliminary  examination  of  osage  river,  missouri,  from  mouth 
to  linn  ckeek,  with  a  view  to  movable  locks  and  dams. 

United  States  Engineer  Office, 

Saint  Louis  J  Mo,^  August  22,  1884. 

General  :  The  river  and  harbor  act  of  July  6, 18S4,  provides  for  the 
examination  or  survey  of  *'  Osage  River,  Missouri,  from  mouth  to  Linn 
Creek,  with  a  view  to  movable  locks  and  dams,''  upon  the  condition 
that  after  a  preliminary  examination  it  shall  be  deemed  ^'  worthy  of 
improvement." 

By  your  letter  of  July  31, 1884, 1  am  directed  to  report  as  to  whether, 
in  my  opinion,  the  stream  is  *'  worthy  of  improvement."  From  the  word- 
ing of  the  law  and  from  the  fact  that  the  Osage  has  already  been  the 
subject  of  some  minor  improvements,  I  understand  the  question  now  to 
be,  is  it  worthy  of  improvement  by  movable  dams?  That  is,  is  it 
worthy  at  this  time  of  a  radical  and  expensive  improvement,  which  will 
cost  several  millions  of  dollars  f 

The  Osage  empties  into  the  Missouri  Eiver  at  a  point  about  140  miles 
from  its  mouth.  To  improve  the  navigable  capacity  of  the  Osage  be- 
yond that  of  the  Missouri  would  be  almost,  if  not  quite,  useless.  The 
navigable  depth  of  the  Missouri  at  low  stage  is  about  3  feet.  An  im- 
provement of  the  Missouri  River  has  been  projected,  but  the  amount  of 
time  which  must  elapse  before  that  improvement  shall  be  completed  is 
uncertain.  It  will  probably  be  many  years.  But  whether  many  or  few 
it  would  seem  proper  to  defer  the  inauguration  of  any  scheme  the  use- 
fulness of  which  is  very  largely  dependent  upon  the  safe  navigation  of 
the  Missouri  until  such  safety  of  navigation  is  an  accomplished  fact. 

The  distance  from  Linn  Creek  to  the  mouth  of  the  Osage  is  about  107 
miles.  In  this  distance  it  passes  through  or  touches  ftve  counties,  Cam- 
den, Morgan,  Miller,  Cole,  and  Osage,  the  last  two  lying  also  on  the  Mis- 
souri River.  Some  portions  of  these  counties  will  not  be  affected  by 
the  improvement  of  the  Osage,  but  as  it  is  difiicult  to  say  how  much,  the 
statistics  of  the  entire  counties  will  be  used  in  determining  the  interests 
to  be  benefited.  The  total  area  of  these  counties  is  about  2,800  square 
miles.  By  the  census  of  1880  (see  Compendium  of  the  Tenth  Census, 
pages  39,  40,  1553-1655,  788-792,  and  738)  their  total  population  was 
54,542 ;  their  total  assessed  valuation,  real  and  personal,  was  $9,093,013; 
their  total  taxation.  State,  county,  and  town,  was  $175,222;  and  their 
total  production  of  cereals,  including  wheat,  corn,  oats,  rye,  barley, 
and  buckwheat,  was  about  5,000,000  bushels,  the  total  production  of  the 
State  of  Missouri  being  about  247,000,000  bushels.  The  geology  of  these 
counties  is  known  only  in  a  vague  way.  They  contain  deposits  of  iron, 
lead,  and  coal,  but  the  size  of  the  deposits  is  unknown ;  those  of  iron 
are  supposed  to  be  large,  and  those  of  coal  to  be  small.  There  are  at 
present  no  extensive  mining  interests. 

Thr  total  value  of  the  commerce  of  the  Osage  River  during  the  fiscal 
year  ending  June  30,  1882,  was  $950,778,  of  which  $505,405  was  floated 
in  rafts  (see  Annual  Report  Chief  of  Engineers,  1882,  page  1660),  and 
for  the  year  ending  June  30,  1883,  was  $1,043,052,  of  which  $215,790 
was  floated  in  rafts  (see  Annual  Report  Chief  of  Engineers,  1883,  page 
1295).  Deducting  the  rafting  interest,  which  would  not  be  benefited, 
but  which  would  rather  be  injured  by  a  slack  water  improvement,  there 
remains  a  tnide  of  $385,373  for  1882  and  $827,262  for  1883.  As  near  as 
can  be  computed  from  the  data  at  hand  the  weight  carried  in  1882  was 
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9,416.5  tons,  and  in  1883, 21,967.5  tons.  The  average  charge  for  freight 
in  1881  was  $2  per  ton,  and  in  1882  $4  per  ton.  Taking  the  higher 
rate  the  total  freight  charges  would  not  exceed  $38,000  in  1882  and 
$88,000  in  1883,  or  an  average  of  $63,000  for  each  of  the  two  years. 

From  these  facts  it  appears  that  there  are  no  interests  at  this  time, 
either  upon  the  Osage  Eiver  itself  or  upon  its  banks,  which  will  justify 
a  heavy  expenditure  in  the  improvement  of  the  river.  There  are  unde- 
veloped resources  which  such  an  improvement  would  aid  to  develop, 
but  they  are  uncertain  in  amount.  The  most  important  results  to  be 
expected  from  a  radical  improvement  cannot  be  attained  until  after  the 
improvement  of  the  Missouri  River.  I  am  accordingly  of  the  opinion 
that  the  Osage  River,  from  its  mouth  to  Linn  Greek,  is  not  at  this  time 
worthy  of  improvement  by  movable  dams. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Major  of  EngineerM, 
Brig.  Gen.  John  Newton,  ^ 

Chief  of  Engineers^  U,  8,  A. 
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APPENDIX  Y. 


IMPBOVEMENr  OF  YELLOWSTONE  KIVEB,  MONTANA  AND  DAKOTA. 


REPORT  OF  CAPTAIN  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHAROE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885. 


United  States  Engineer  Office, 

Saint  Paulj  Jftnn.,  August  10,  1885. 

Oenebal  :  I  have  the  honor  to  inclose  my  annual  report  apon  the 
improvement  of  the  Yellowstone  Eiver  in  Montana  and  Dakota. 
Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 

Captain  of  Engineers. 

The  Chief  of  Enoinekbs,  XJ.  S.  A. 


IMPROVEMENT  OF  YELLOWSTONE  BIYEB,  MONTANA  AND  DAKOTA. 

The  funds  available  under  the  appropriation  of  July  5,  1884,  permit- 
ted tbe  continuation  of  the  work  of  deepening  the  channel  of  the  Yel- 
lowstone River  below  Glendive,  Mont.,  by  the  method  of  confining  the 
water  of  the  river  to  a  single  channel  by  closing  chutes  and  reducing 
width  of  channel  at  shoal  places  by  the  aid  of  brush  dams,  a  method  of 
improvement  which  has  met  with  considerable  success. 

The  work  of  improvement  has  reached  a  point  26  miles  below  Glen- 
dive, and,  as  far  as  observations  have  been  practicable,  appears  to  have 
withstood  the  effects  of  ice  and  other  damaging  influences  remarkably 
well.  A  material  increase  in  the  depth  of  the  water  in  the  channel  in 
the  vicinity  of  the  dams  has  already  occurred,  and  the  rectification  of 
the  channel  has  furthermore  improved  its  navigability  by  causing  a 
material  reduction  in  the  force  of  the  current  at  hitherto  difficult  places. 

The  beneficial  results  so  far  attained  appear  to  warrant  the  belief 
that  the  extension  of  the  system  will  result  in  a  measurably  permauent 
improvement  of  the  channel  or  a  decidedly  great  amelioration  of  the 
ditiiculties  which  at  present  beset  the  navigation  of  this  river. 

During  the  last  season's  operations  2,504  running  feet  of  dike  was 
constructed,  45  feet  of  which  was  built  in  water  having  a  depth  of  13 
feet  and  a  very  swift  current.  There  were  grave  doubts  as  to  whether 
this  deep-water  section  of  dam  would  be  able  to  withstand  the  break- 
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ing  np  of  tlie  ice  in  the  spring ;  bat  it  was  found  to  have  received  very 
slight  damage  and  to  be  capable  of  beiag  easily  repaired. 

None  of  the  other  dams  were  found  to  be  injured  in  the  le<'V8t. 

Although  the  method  of  deepening  the  water  in  the  channel  by  the 
means  of  dams  and  jetties  has  provecl  quite  efficacious  so  far,  the  method 
is  at  best  a  slow  one  when  employed  alone.  The  possessiou  of  a  good 
dredge  would  materially  expedite  matters,  but  the  amounts  hitherto 
appropriated  for  this  work  have  not  been  sufficient  to  permit  of  its  pur- 
chase. 

A  good  dredge  would  cost  $25,000,  and  a  suitable  tow-boat  to  be  op- 
erated with  it  would  cost,  say,  $10,000  more. 

The  running  expenses  of  the  dredge  and  tow-boat  for  one  season 
would  amount  to  $25,000,  and  for  the  construction  of  dams  auxiliary  to 
the  dredging  operations  there  would  be  required  $10,000  more,  making 
a  total  for  the  season's  requirements  of  $70,000. 

With  such  an  equipment  it  is  possible  that  the  improvement  of  the 
river  could  be  completed  in  three  years  at  an  annual  outlay  of  $25,000 
or,  say,  for  the  sum  of  $125,000  the  improvement  might  be  completed. 

Although  the  condition  of  this  river  is  much  better  than  it  wa8  dur- 
ing the  time  when  its  commerce  was  so  important,  it«  commerce  at  pres- 
ent is  insignificant,  but  there  is  a  prospect  that  it  will  be  shortly  revived, 
as  there  is  a  scheme  to  ship  np-Missouri  River  freights  down  this  river 
to  Buford,  and  thence  up,  instead  of  from  Bismarck.  The  100  miles  hanl 
from  Glendive  to  Buford  would  be  down-stream  instead  of  300  miles  up- 
stream from  Bismarck,  as  at  present. 

Money  statement 

July  1,  1884,  amonnt  available $856  iS 

Amount  appropriated  by  act  approved  July  5,  1884 20, 000  00 

20,836  22 
Jnly  1,  1885,  amonnt  expended  during  fiscal  year,  exclnsive  of 

outstanding  liabilitieB  July  1,  1884 |10,743  90 

Jnly  1,  1885.  outstanding  liabilities 1.001  79 

11,745  69 

July  1,  1885,  amount  available..: 9.110  63 

(Amount  (estimated)  required  for  completion  of  existins  project 125, 000  W 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JnneSO,  IkiSl  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Bay  of  Sa|»erior,  Wis.,  improvement  of . 

Bayoa  Bartholomew,  Ark.,  examination  of,  from  pres- 
ent head  of  navigation  to  Lincoln  County  line 
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struction of 

Harbo»of  refuge,  Milwaukee  Bay,  construction  of 

Harbor  of  refuge,  Portage  Lake,  Lake  Michigan,  con- 
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Owensboro\  Ky.,  examination  of  harbor  at 

Owl's  Head  Hai'bor,  Me.,  examination  and  survey  of 

southern  entrance  to 
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Padncah,  Ky.,  examination  of  harbor  at.  '. 

Pamplico  River,  N.  C. ,  improvement  of 

Pamunky  River,  Va.,  improvement  of 

Pascagonla  River,  Miss.,  improvement  of 

Pascagonla  River,  Miss.,  from  Moss  Point  to  anchorage 
in  bay,  examination  and  survey  of 

Pasquotank  River,  N.  C,  above  month  of  canal,  exam- 
ination of 

Passaic  River,  N.  J.,  above  Newark,  improvement  of.. 

Passaic  River,  N.  J.,  below  Newark,  improvement  of.. 

Pass  Cavalio  Inlet,  Tex.,  improvement  of 

Patapsco  River,  Md.,  improvement  of 

Pawcatnck  River,  R.  I.,  examination  and  survey  of. .. 

Pawtucket  River,  R.  I.,  improvement  of 

Pearl  River,  Miss.,  improvement  of,  between  Edinburg 
and  Carthage 

Pearl  River,  Miss.,  improvement  of,  below  Jackson... 

Pearl  River,  Miss.,  improvement  of,  from  Jackson  to 
Carthage  ." 

Peast?  Creek,  Fla.,  improvement  of 

Pee  Dee  River,  Great,  8.  C.,  improvement  of 

Penobscot  River,  Me.,  defenses  of 

Penobscot  River,  Me.,  improvement  of 

Pensacoia  Harbor,  Fla.,  defenses  of ^ 

Pensacola  Harbor,  Fla.,  examination  and  survey  of 
outer  and  inner  bar  at  entrance  of 

Pensacola  Harbor,  Fla.,  improvement  of 

Peusaukee  Harbor,  Mich. ,  improvement  of 
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Subject. 


Pentwater  Harbor,  Mich.,  improvement  of 

Perquimans  River,  above  Hartfort,  N.  C,  examination 
of 


Petalnma  Creek,  Cal.,  improvement  of 

Petit  Jean  River,  Ark.,  examination  and  survey  of.... 

Philadelphia,  Pa.,  defenses  of 

Pier  at  Lewee,  Del.,  construction  of 

Pierre  Bayou,  La.,  survey  of 

Pierre  Bayou,  Miss.,  examination  of 

Pilgrim  Rock,  East  River,  N.  Y.,  removal  of 

Pine  River,  Saint  Clair  County,  Mich.,  examination  of. 

Plattsburg  Harbor,  N.  Y.,  improvement  of 

Plaqulmine  Bayou,  La.,  examination  of 

Plymouth  Harbor,  Mass.,  examination  of  a  channel 
from  Qoose  Point  to  the  Cordage  Company's  wharf.. 

Plymouth  Harbor,  Mass.,  improvement  of .  /. 

Pooomoke  River  and  Sound,  Md.,  examination  and 
survey  of 

Portage  Lake  and  Lake  Superior  Ship-Canal,  Mich., 
purchase  of 

Portage  Lake,  Mich.,  construction  of  harbor  of  refuge 
at 

Port  Chester,  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Jetferson  Harbor,  L.  1.,  N.  Y.,  improvement  of 

Portland  Harbor,  Me.,  defenses  of 

Portland  Harbor,  Me.,  improvement  of 

Portsmouth  Harbor,  N.  H.,  defenses  of 

Portsmouth  Harbor,  N.  H.,  examination  of,  from  the  sea 
to  the  wharf 

Portsmouth  Harbor,  N.  H.,  examination  of  Little  Har- 
bor at,  for  a  harbor  of  refuge 

Portsmouth  Harbor,  N.  H.,  improvement  of 

Port- warden's  line  at  Philadelphia 

Port  Washington  Harbor,  Wis.,  improvement  of 

Post  and  depot  at  Willets  Point 

Potomac  River,  improvement  of,  in  vicinity  of  Wash- 
ington, D.  C 

Potomac  River,  fish-ways  at  Qreat  Falls  of 

Potomac  River,  at  Mount  Vernon 

Powow  River,  Mass.,  examination  and  survey  of 

Providence  River,  R.  I.,  improvement  of 

Province  town  Harbor,  Mass.,  improvement  of 

Public  buildings  and  grounds,  District  of  Columbia  .. . 

Pultneyville  Harbor,  N.  Y.,  improvement  of 

Puyallup  River,  Wash.,  examination  and  survey  of 
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Quiucy  Bay,  111.,  examination  and  survey  of  bar  and 

obstructions  at  mouth  of  Whipple  Creek  in 

Quincy  Bay,  111.,  improvement  of 


R. 


Raccoon  River,  N.  J.,  improvement  of 

Racine  Harbor,  Wis.,  improvement  of 

Uahway  River,  N.  J.,  improvement  of 

Rancocas  River,  N.  J.,  improvement  of 

Rank  and  duties,  officers  of  Engineers 

Rappahannock  River,  Va.,  improvement  of 

Raritan  Bay,  N.  J.,  improvement  of 

Raritan  River,  N.  J.,  improvement  of 

Beoonnaissances  and  explorations 
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Subject. 


Bed  River  above  Fnlton,  Ark.,  examination  and  snrvey 

•f 

Sed  River,  La.,  improvement  of 

Berl  Kiver,  Little,  Ark.,  examination  and  survey  of... 

lied  River  of  the  North,  improvement  of 

Red  River  of  the  North,  constrnction  of  lock  and  dam 

at  Goose  Rapids , 

Redwood  Harbor,  Cal.,  improvement  of 

Reservoirs  at  sources  of  the  Mississippi  River  and  its 

tribntaries,  constrnction  of 

Reservoirs  at  sources  of  the  Mississippi  River  and  its 

tributaries,  surveys  for 

Rie  Grande,  Tex.,  protectitm  of  river  banks  at  Fort 

Brown 

River  and  harbor  improvements 

Roanoke  River,  N.  C,  improvement  of 

Rook  Island  Harbor,  Mississippi  River,  improvement 

at  ..: 


Roek  Island  Rapids,  Mississippi  River,  improvement 
at 

Rockland  Harbor,  Me. ,  improvement  of 

Rocky  River  Harbor,  Ohio,  improvement  of 

Romerly  Marsh,  Ga,,  improvement  of  water-route 
through 

Bondout  Harbor,  N.  Y.,  improvement  of 

Bough  River,  Ky.,  examination  and  survey  of 

Bonse's  Point,  N.  Y.,  construction  of  break  water  at.... 

S.' 

Babine  Pass,  Tex.,  improvement  of 

Sabine  River,  Tex.,  improvement  of 

Saokett's  Harbor,  N.  Y.,  improvement  of 

laco  River,  Me.,  examination  and  survey  of,  and  break- 
water at  mouth  of 

BaoramcDto  River,  Cal.,  improvement  of 

Baginaw  River,  Mich.,  improvement  of 

Saint  Anthony,  preservation  of  Fails  of 

Saint  Augustine  Creek,  Ga.,  improvement  of 

Saint  Augustine,  Fla.,  defenses  of 

Saint  Augustine  Harbor,  Fla.,  examination  of 

Saint  Clair  Flats  Bhip-canal,  Mich.,  repairs  of 

Saint  Clair  Flats  Ship-canal,  Mich.,  operating  and  oare 
of 


Saint  Clair  River,  Mich.,  examination  and  survey  of, 
■ear  Saint  Clair  Flats  Canal 

Saint  Croix  River,  Wis.  and  Minn.,  improvement  of. .. 

Saint  Francis  River,  Ark.,  improvement  of 

Saint  Francis  and  White  rivers.  Ark  ,  improvement  of. 

Saint  Jerome's  Creek,  Md.,  improvement  of  harbor  at. 

Saint  John's  River  and  Femandina,  Fla.,  deepening 
inside  passage  between 

Saint  Jonn's  River,  Fla.,  examination  for  inland  com- 
munication from  the,  through  Mosquito  Lagoon  and 
Indian  River  to  Jupiter  Inlet  and  Lake  Worth,  Fla  .. 

Saint  John's  River,  Fla.,  improvement  of  bar  at  mouth 
of 


Saint  John's  River,  Fla.,  Upper,  improvement  of 

Saint  Jones  River,  Del.,  improvement  of 

Saint  Joseph's  Harbor,  Mich.,  improvement  of 

Saint  Joseph's  River,  Idaho,  examination  of 

Saint  Louis  Bay  and  River,  Minn.,  to  foot  of  first  falls, 
•xamination  and  survey  of 
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Subject. 


8aiut  Louis,  Mo.,  improvement  of  MiBsissippi  River 

opposite 

8aiDt  Louis  River,  MiuD.  and  Wis.,  construction  of 

bridge  of  Northern  Pacific  Railroad  Company  across. 
8aiut  Mary^s  Falls  Canal  and  Saint  Mary's  River,  Mich., 

improvement  of 

Saint  Mary's  Falls  Canal,  Mich.,  dry-dock  at 

Saint  Mary's  Falls  Canal,  Mich.,  operating  canal  at. .. 
Saint  Mary's  River,  Mich.,  improvement  of  Hay  Lake 

Channel 

Salem,  Mass.,  examination  of  harbor  at,  with  view  to 

bnildiuK  a  jetty 

Salem  River,  N.  J.,  examination  of  mouth  of 

Baleni  River,  N.  J.,  improvement  of 

Saline  River,  Ark.,  improvement  of 

Salkiehatchie  River,  S.  C,  improvement  of 

Salmon  River  at  and  below  Fort  Covington,  N.  Y.,  ex- 
amination and  survey  of 

8almou  River,  mouth  of,  and  the  inner  natural  harbor 

thereat  on  Lake  Ontario,  N.  Y.,  examination  and 

survey  for  harbor  of  refuge 

Sand  Beach,  Mich.,  Lake  Huron,  harbor  of  refuge  at .. 

San  Diego,  Cal.,  defenses  of 

San  Diego  Harbor,  Cal.,  improvement  of 

Saudusky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Saudy  Bay,  Cape  Ann,  Mass.,  harbor  of  refuge  at 

San  Francisco,  Cal.,  defenses  of 

San  Francisco  Bay,  Cal.,  examination  and  survey  of 

Islias  Creek 

San  Francisco  Harbor,  Cal.,  removal  of  wreck  from... 

San  Joaquin  River,  Cal.,  improvement  of 

San  Joaquin  River,  Cal.,  removal  of  wreck  from 

San  Mateo  River,  Cal.,  examination  of 

Santee  River,  S.  C,  improvement  of 

Saranac   River,   N.   Y.,   examination  and   survey  of 

mouth  of,  at  Plattsbnrgh 

Sassafras  River,  above  Georgetown,  Md.,  examination 

and  survey  of 

Saugatuck  Harbor,  Mich.,  improvement  of 

Saugerties  Harbor,  N.  Y.,  improvement  of 

Savannah,  Ga.,  defenses  of 

Savannah  River  and  Harbor,  Ga.,  improvement  of 

Savannah  River,  Ga.,  above  Augusta,  improvement  of. 
Savannah  River,  Ga.,  below  Augusta,  improvement  of. 
Sc^'acuanda  Creek,  at  Buffalo,  N.  Y.,  examination  and 

survey  of 

School  of  application,  Battalion*  of  Engineers 

Schuylkill  River,  Pa.,  improvement  of 

Scituate  Harbor,  Mass.,  improvement  of 

Scioto  River,  Ohio,  examination  and  survey  of 

Scupperuoug  River,  N.  C,  improvement  of 

Scupperuong  River,  N.  C,  removal  of  wreck  from 

Sea-coast  and  lake  frontier  defenses,  general  remarks 

on  and  estimates  for 

Shawneetown  Harbor  and  Levee,  111.,  ekamioation  of. 

Sheboygan  Harbor,  Wis.,  improvement  of 

Bheepsbead  Bay,  N.  Y.,  improvement  of 

Sheuiind(.<ah  River,  Va.  and  W.  Va..  improvement  of.. 

Shrewsbury  River,  N.  J.,  improvement  of 

Skaget  River,  Wash.,  improvement  of 

Skipton  Creek,  Md.,  examination  of 

Snag-boats  on  the  Arkansas,  operations  of 
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Subject. 


8nag-boat8  on  the  Lower  Mississippi  and  Missouri,  ? 
operations  of ) 

Suag-boats  on  the  Upper  Mississippi,  operations  of  . . . 

Snake  River,  Idaho,  between  Lewiston  and  mouth  of 
Boise  River,  examination  of 

Snake  River,  Wash.,  improvement  of 

Snohomish  River,  Wash.,  improvement  of 

Snoqnalraie  River,  Wash.,  improvement  of 

Sny  Island  Levee,  Mississippi  River,  examination  of... 

Sodus  HarlK)r,  N.  T.,  Qreat,  improvement  of 

Sodus  Harbor,  N.  Y.,  Little,  improvement  of 

South  Forked  Deer  River,  Tenn.,  improvement  of 

South  Haven  Harbor,  Mich.,  improvement  of 

South  Pass,  Mississippi  River,  inspection  of  improve- 
ment at 

Southport  Harbor,  Conn.,  improvement  of 

South  River,  N.  J.,  improvement  of 

Staten  Island,  N.  Y.,  improvement  of  New  Jersey  Chan- 
nel   

Staunton  River,  Va.,  improvement  of 

Steele's  Bayou,  Mihs.,  improvement  of 

Stoilaquamish  River,  Wush.,  improvement  of 

Stockholm,  Wis.,  couBttiiction  of  harbor  of  refuge  at... 

Stouington  Harbor,  Conn.,  improvement  of 

Sturgeon  Bay  Caual,  Wis.,  harbor  of  refuge  at 

Sumpawau us  Inlet,  L.  I.,N.  Y.,  improvement  of 

Suunower  River,  Miss.,  improvement  of 

Superior  Bay,  Wis.,  improvement  of 

Survey  of  Northern  and  Northwestern  lakes,  Issue  of 
charts  of.... 

Surveys  and  examinations  for  improvement  of  rivers 
and  harbors,  estimates  for 

Surveys  and  explorations  west  of  one  hundreth  merid- 
ian   

Surveys  for  Hennepin  Canal 

Susquehanna  River,  Pa.,  West  Branch  of  the,  between 
Salt  Lick  and  Buttermilk  Falls,  examination  of 

Susquehanna  River,  Pa.,improvemeut  of  North  Branch 

Susquehanna  River,  near  Havre  de  Grace,  Md.,  im- 
provement of 

Su wauee  Ri  ver,  Fla. ,  improvement  of 

S  wanton,  Vt.,  examination  and  survey  of  Maquam  Bay. 
Swan  ton  Harbor,  Y  t.,  improvement  of 

T. 

Tallahatchie  River,  Miss.,  improvement  of 

Tallapoosa  River,  Ala.,  improvement  of 

Tampa  Bay,  Fla.,  improvement  of 

Tampa  Bay,  Fla.,  removal  of  wreck  from 

Tangipahoa  River,  La. ,  improvement  of 

Tar  River,  N.  C,  improvement  of 

Taunton  River,  Mass.,  improvement  of 

Tchefuncte  River,  La.,  improvement  of 

Tchula  Lake,  Miss.,  impruveraent  of 

Teche,  Bayou,  La.,  couuection  with  Grand  Lake,  at 

Charenton 

Teche,  Bayou,  La.,  improvement  of 

Teche,  Bayou,  La.,  removal  of  wrecks  from 

Tennessee  River,  above  Chattanooga,  improvement  of. 
Tennessee  Riv<^r,  below  Chattanooga,  improvement  of. 

Tennessee  River,  Little,  improvement  of 

Tensas  River,  La.,  improvement  of 
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Subject. 


Terrebonne,  Bayon,  La.,  improvement  of 

Tickfaw  Kiver,  La.,  improvement  of 

Thames  River,  Conn.,  improvement  of 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Thunderbolt  River,  Ga.,  improvement  of 

Ticonderoga  River,  N.  Y.,  improvement  of 

Toledo  Harbor,  Ohio,  improvement  of 

Tombigbee  River,  Ala.,  improvement  of 

Torpedo  defense 

"Totasky  River,  Va.,  improvement  of 

Townsiicnd  Inlet,  N.  J.,  examination  of 

'Tradewater  River,  Ky.,  improvement  of 

Trent  River,  N.  C,  improvement  of ^ 

'Trinity  River,  Tex.,  improvement  of 

Tuckahoe  Creek,  Md.,  examination  and  survey  of 

Turrets  and  armor-plates,  &c.,  information  in  relation 

thereto 

Two  Rivers,  Harbor,  Wis.,  improvement  of 


U. 

Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash., 
improvements  of 

Upper  Mississippi  River,  operations  of  sna^-boats  on . , 

Upper  Oconee  River,  Ga.,  from  Skull  Sho;  ••^  to  the 
Georgia  railroad  bridge,  examination  and  survey  of. . 

Upper  Saint  John's  River,  Fla.,  improvement  of 

Upper  Thoroughfare,  Deal's  Island,  and  mainland,  Md., 
improvement  of 

Upper  Willamette  River,  Oreg.,  improvement  of 

Urbanfr  Creek,  Va.,  improvement  of 


V. 


Vermillion  Harbor,  Ohio,  improvement  of 

Volusia  Bar,  Lake  George,  Fla.,  improvement  of. 


Wabash  River,  Ind.,  from  Logansport  to  Delphi,  ex- 
amination of 

Wabash  River,  Ind.,  improvement  of 

Waccamaw  River,  N.  C.  improvement  of 

Wachita  River,  Ark.  and  La.,  improvement  of 

Wacissa  River,  Fla.,  examination  and  survey  of 

Wappoo  Cut,  S.  C,  improvement  of 

Wareham  Harbor,  Mass.,  improvement  of 

Warren  River,  R.  I.,  examination  and  survey  of , 

Warrior  River,  Ala.,  improvement  of 

Washington  Aqueduct,  D.  C 

Washington,  D.  C,  defenses  of 

Washington  and  Georgetown  harbors,  D.  C,  improve- 
ment of 

Washington,  D.  C,  improvement  of  Potomac  River  at.. 

Washington,  D.  C,  increasing  water  supply  of 

Wateree  River,  S.  C.,  improvement  of 

Water  gauges  on  Mississippi  River  and  its  tributaries. 

Water  gauges  on  Columbia  River,  Oreg.,  and  tribu- 
taries  

Waukegan  Harbor,  111.,  improvement  of 

Wekeiva  River,  Fla.,  examination  of 

Whipple  Creek,  Quincy  Bay,  111.,  examination  at 

White  and  Saint  Francis  rivers.  Ark.,  improvement  of 

W^hitehall  Harbor,  N.  Y.,  examination  and  survey  of.. . 
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Subject. 


White  River,  Ark.,  improvement  of.... 

White  Biveri  Ark.,  above  Buffalo  Shoals,  improvement 
of 


White  Biver,  between  Jacksonport  and  Buffalo  Shoals, 
Ark.,  improvement  of 

White  River  Harbor,  Mioh.,  improvement  of 

White  River,  Ind«  improvement  of , 

Wicomico  River,  Md.,  improvement  of 

Willamette  River,  Lower,  Oreg.,  improvement  of 

Willamette  River,  construction  of  bridge  across,  at 
Portland 

Willamette  River,  Upper,  Oreg.,  improvement  of 

Willapah  River,  Wash.,  examination  and  survey  of.... 

Willets  Point,  N.  Y.,  engineer  post  and  depot  at 

IVilmington  Harbor,  Cal.,  improvement  of 

Wilmington  Harbor,  Del.,  improvement  of 

Wilmington,  N.  C,  defenses  of 

Wilson  Harbor,  N.  Y.,  improvement  of 

Winnipeseogee  Lake  at  a  point  called  **  The  Weirs,"  N. 
H.,  examination  of -. 

Winyaw  Bay,  entrance  to,  near  Georgetown,  S.  C,  ex- 
amination and  survey  of 

Wisconsin  and  Fox  rivers,  improvement  of 

Withlacoochee  River,  Fla.,  improvement  of 

Wolf  Lake,  Ind.,  examination  of 

Woodbridge  Creeft,  N.  J.,  improvement  of 

Woodbury  Creek,  N.  J.,  improvement  of 

Wood's  Holl  Harbor,  Mass.,  improvement  of 

Wood  Island  Harbor,  Me.,  examination  and  survey  of.. 

Wrecks  in  Chesapeake  Bay,  removal  of 

Wrecks  in  Delaware  Bay  and  River,  removal  of 

Wrecks  off  Little  Egg  Harbor,  N.  J.,  removal  of 

Wrecks  in  New  Haven  Harbor,  Conn.,  removal  of 

Wrecks  in  New  York  Harbor  endangering  navigation, 
removal  of 

Wrecks  in  New  Orleans  Harbor,  La.,  removal  of 

Wreck  in  San  Francisco  Harboi,  Cal.,  removal  of.... 

Wreck  in  San  Joaquin  River,  Cal.,  remove  of 

Wreck  in  Scuppernong  River,  N.  C.  removal  of 

Wreck  in  Tampa  Bay,  Fla.,  removal  of 

Wrecks  in  Tecne  Bayou,  La.,  removal  of 


Y. 

Yadkin  River,  N.  C,  improvement  of. 

Yallabnsha  River,  Miss.,  improvement  of 

Yaquina  Bay,  Oreg.,  improvement  of  entrance  to  .... . 
Yazoo  Pass,  Miss.,  to  determine  the  cost  of  a  lock,  ex- 
amination at 

Yazoo  River,  Miss.,  improvement  of 

Yellowstone  River,  improvement  of 

York  Harbor,  Me.,  examination  and  survey  of 

York  River,  Ya.,  improvement  of 

Yuba  River,  Cal.,  examination  of 
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